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ABSTRACT
This thesis is a case study of the debate over the decision
of the United States Government to procure the EcDonnell
Douglas AV-8B Advanced Harrier V/SIrOL jet aircraft for the
0. S. Barine Corps. It includes a history of the develop-
ment of the AV-8A Harrier, the development of the Harine
Corps! concept of employment of V/STOL aircraft, and the de-
velopaent of the AV-8B. The study centers around the ac-
tions taken by the Office of the Secretary of Defense, the
Departsent of the Wavy, the U.S. Navy, the U.S. Marine
Corps, and the Congress of the United States in the coantro-
versy over the AV-8B during the period 1977-1980. That con-
troversy vas over the decision to equip the Harine light
attack force during the 1980°'s with either the AV-8B
Advanced Harrier or the A-18 Hornet to replace worn-out A-4X
Skyhavks and AV-8A Harriers. The thesis follows both sides
of the argusent over the AV-8B in the context of the PPBS
process, the President's budget process, and the Major
Systea Acquisition process.
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I. LHEIRQDUGTIION

This thesis is a case study of the organizations and
people involved in the decision to agquire the the AV-8B
Advanced Harrier jet aircraft for the United States Marine
Corps. The agquisition of this particular aircraft was unusu-
al because of the large controversy it created. This thesis
vill answer the question: What organizations were involved,
who vere the actors involved, and vhat were their actionms
throughout the controversy over the decision to aquire the
AV-8B?

The method of reseazch for this thesis was to search for
and read the available literature on the developaent, pro-
cureaent, and eaployment of the Harrier aircraft, and the
controversy over its development and procurement. The
sources of data for this thesis were: ailitary and aeronau-
tical jJournals (both foreignm and American), periodical 1lit-
erature, technical reports, General Accounting Office
Reports, and Congressional Hearings and Reports. All of the
sources used for this thesis were unclassified.

The thesis includes the history of the Harrier aircraft,
and hov it case in to use in the U.S. Marine Corps (see
Appendix A for a concise chronology). The concept of opera-
tional employment of the original Harriers by the Marine
Corps is covered, as well as the results of Marine opera-
tional experience with that first generation Vertical and
Short Take-Off and lLanding (V/STOL) aircraft. The thesis
centers around the development of an Aserican-made secord
generation Harrier and the controversy over that Advanced
flarzier, as vell as the other aircraft that was competing
for a place in the Harine Air Wings, the P/A-18 Hornet.




This thesis studies the story of the aquisition of the
AV-8B in the context of the bureaucratic procedures for
aquiring a major weapon systeam. Funding for Marine aircraft
is included in the Mavy budget because all Marine Corps air-
planes are purchased vwith money that is appropriated by
Congress in the Aircraft Procurement Navy (APN) appropria-
tion. The Aircraft Procurement Navy appropriation is just
one part of the defense budget that aust work its wvay
through the Department of Defense Planning, Prograsaing,
Budgeting System (PPBS) into the President's proposed budget
that goes to Congress each January. In addition to being in-
cluded in the military long range financial plan (the PYD?
or Pive Yoar Defense Plan) and in the annual budget (in the
APX appropriation), a2 newv aircraft program must pass all the
hurdles cf the Major System Acquisition process. This pro-
cess requires that any critical weapon system, one that re-
quires special management and expenditure of a relatively
large ascunt of resources, have its justification, objec-
tives, basic concept, devel opment, production, arl acquisi-
tion periodically reviewed by military and civilian
officials of the individual service involved (the Department
of the Navy Systeas Acquisition Review Council and the
Secretary of the Navy in the case of Marine Corps aviation
assets) as well as by asilitary and civilian officials in the
Departaent of Defense (the Defense Systems Acquisition
Review Council, or DSARC, and the Secretary of Defense).
This thesis will lock at the people and organizations that
vere involved in these parallel processes for the
procurement of the AV~8B Ad vanced Harrier.




II. 2IHE Y/SIOL CONMCEPT AND IHE AV-8A HARRIER

A. WHY V/STOL?

In the late 1950's and early 1960°'s there were many
American Vertical/Short Take-Off and Landing (V/STOL) air-
craft designs that had been brought to the point of actually
having an aircraft flying, but none of these were developed
further into a fully operational aircraft {Ref. 1: p. U1].
The availability of new technology often provided a push for
some nev military weapon to be developed using that technol-
ogy, but tight defense budgets constrained the developament
of many potential veapon systems. With the combination of
severly constrained military spending and many new technolo-
gies being offered as possible weapons, a new idea had to
show that it could satisfy a firm and proven military re-
quiresent before any money would be appropriated for devel-
opment. This fact had a nullifying effect on the new concept
of jet V/STOL during the S0's and 60's. By the early 1970's
there was only one operational V/STOL aircraft in the wvorld,
and i+ was of B8ritish design and manufacture. That British
progras benefitted from some financial support from the
United States (Ref. 2: p. 336), but there was no U.S. pro-
graa in progress that wvas going to provide an American fet
V/STOL in the forseeable future.

By the end of the 1960's, the defense staffs of nations
around the world were becoming more convinced that V/STOL
tactical aircraft technology wvas important. Barlier events
in the #iddle RBast had shown that certain factors in the use
of tactical air pover were becoaming more important, factors
such as: independence from paved airfields, dispersal of
aircraft on the ground, and greater flexibility in
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opsrations.

In Burope, defense planners began to realize
that being forced to operate from a fixed number of easily
targeted airfields was going to be a handicap in any future
var fought there [Ref. 3: pp. 71-72). Prom this realization
cane the requiresent to develop a jet V/STOL aircraft that
could provide immediate low level, high speed support in the
attack, or armed reconnaissance, and perforas both of these
sisgsions vhile operating from any suitable small clearing
close to the forward edge of the battle area. The Hawker
Siddeley Aircraft Company of Great Britain designed their
V/STOL jet to f£ill that requirement.

B. THE HAWKER SIDDELEY HARRIER

The cancellation of its design for a new fighter for the
Royal Air Porce in 1958 made excess production capacity
available at Ravker Siddeley [Ref. 2: p. 336]. To make use
of that excess capacity, wvork was begun on a jet V/STOL air-
plane. 1 suitable engine, called the BES53, was already un-
der development by the Bristol Aero Engine Company (who
later merged vith the Rolls Royce Bngine Company). 75% of
the funds for the BES3 vers provided by the United States
through the Hutual Weapons Defense Program (HMWDP) [Ref. &:
P. 273). HWDP vas an American program established in Rurope
for the purpose of giving financial support in developing
veapons of interest to NATO. Hawker Siddeley's developament
aircratt, called the P.1127, first flew on 21 October 1960
[Ref. S5: p. 24]. That initial flight was a hover done while
the aircraft,for safety, vas still tethered to the ground.
The P.1127 msade its first free hovering flight the following
month. The first flight during which the P.1127 transitioned
fros a hovering takeoff to conventional forward flight was

sade in September 1961 (Ref. 2: p. 336).
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An agreement boetween the United States, the United
Kingdos, and West Germany enabled Hawker Siddeley to build
nine follow-on aircraft to the P.1127. These aircraft wvere
called Kestrels. The nine Kestrels were used by a tripar-
tite squadron during 1965 and 1966 t> evaluate the opera-
tional potential of jet V/STOL [Ref. 5: p. 24). The three
major services of the United States, the U.S. Air Force, the
U.S. Aray, and the U.S. Navy, all sent pilots to participate
in the evaluation. The conclusion of the squadron's evalua-
tion wva3s that the Kestrel 4did have significant operational
potential., After the Kestrel evaluation, the U.S. and
Germany lost interest in the aircraft, and Britain continued
the progras alone.

In 1967, the Rawvker Siddeley facility at Kingston-upon-
Thames received their first order for the world's first op-
erational Jet V/STOL aircraft, vhich was now named the
Barrier [Ref. 6: p. 569). The Royal Air Porce ordered 77 of
the single seat Mk1's and 13 of the tvo-seated Mk2 trainers.
By April of 1969 the first Harrier squadron was in service
with the RAPF.

C. A CLOSER LOOK AT THE HARRIER

The Rarrier is a single-engine, transonic, turbofan air-
craft. Pan and turbine air is exhausted through fonr rota-
table nozzles instead of going out through a tailpipe as in
Convention Take~-Off and Landing (CTOL) aircraft. This type
of V/STOL design is called the vectored, or deflected,
thrust design [Ref. 7: p. 34). The Harrier type of V/STOL
design is alsoc known as the lift/cruise design. PFor verti-
cal flight the engine thrust is deflected, or vectored, ver-
tically downward and for forward flight the engine thrust is
vectored to the rear. Por braking in flight the nozzles, or
ducts, can be vectored 18 degrees forward of the vertical,




and for other saneuvers the nozzles can be set to any posi-
tion in between. Control of the aircraft’s attitude while
hovering is accomplished through a reaction control systes
which operates on engine bl eed air through the wing-~tips,
the nose, and the tail. The Harrier has the combat thrust-
to-veight ratio of a conventional fighter using full after-
burner, but it uses much less fuel because it has no
afterburner. 5ee Appendix B for more detailed
specificaticns of the Harrier.

The only other vertical design in operation today is the
Vertical Take~Off and Landing (VTOL) lift-plus-lift/cruise
design found in the Soviet YAK-36 Porger (Ref. 8: p. 27]. A
West German aircraft, the VAK-~191, also eamploys this design,
but it is only in the prototype stage. In this design there
is a large engine with one svivelling exhaust in the rear of
the aircraft combined with c¢ne or more smaller lift-only
engines forvard [Ref. 1: p. 35].

D. THE U.S. MARINE CORPS TAKES ON THE HARRIER

The philosophy of close air support in the Narine Corps
has not changed since the 1920's vhen it was first used.
Close air support is air at tacks against hostile targets
close to friendly forces vhich require detailed integration
of each air mission with the fire and maneuver of these
forces (Ref. 9: p. 68]. Bractly how this close air support
of maneuvering ground combat units is accomplished has
changed throughout the years as veapons and types of air-
craft have changed, but the basic philosophy has not. Close
air support in the Narine Corps is consumer oriented
[(Ref. 10: p. 115). This means that in the Narine Corps the
ground comsander is not told wvhat type of air support he is
going to get and vhen he is going to get it, but he orders
the air support he needs to complement his scheme of
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maneuver as he foramulates his plan of attack. The whole
purpose of having a uniqua Narine air force is to support
the ground commander with aviation assets that have been
integrated into, and are a permanent part of, the Narine
air-ground teas. )
Hand~-in-hand with the Marine's philosophy of close air
support is their commitment to the V/STOL concept:
Tgis comnitment vas formally stated in 1957 vhen

: e Connen antpog. hg !agdni Cor setggngga%
2
g23§ aval :eiions, "Vert gl take-o g and
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Por the aarine Corps, the key to close air support is re-
sponsiveness. After a series of studies dating back to the
1950¢s, the Narine Corps developed a concept involving the
use of aircraft capable of vertical flight that could stay
on the ground close to the battlefront. In 1968, an opera-
tional production ¥/STOL aircraft, the Harrier, becanme
available and the Marine Corps was watching its development
very closely [Ref. 12: p. 25]. The Marine Corps had not
participated in the tripartite evaluation of the Kestrel,
but they vere very interested in the new Harrier with its
ability to operate from small clearings close the forvard
edge of the battle area, its ability to operate froam heli-
copter-sized platforms on ships, and its ability to operate
in both of these environaents without any modifications to
the aircraft. These capabilities seemed very complementary
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to the Harine's requirement for responsiveness in close air
squpport and to the Marine's unique mission of amphibious
varfare. In early 1969 the MNarine Corps sent two officers,
Colonel Toa Hiller and Lieutenant Colonel Bud Baker to
England to fly the Harrier (Ref. 5: p. 24]). Speaking of
some of the Harrier's unique capabilities that he had inves-
tigated during his flight svaluation in Bngland, Col. Niller
said,"...these advantages provide an unprecedented potential
vhich could lead to a complete overhaul in aircraft tactics
and procedures.” ([Ref. 5: p.27] The Marine Corps was con-
vinced that the Rarrier was an aircraft suitable for their
use. In NMarch of 1969 the Marine Corps ordered 12 HNkSO
Harriers [Ref. 6: p. 569]. The MkS0 wvas Hawker Siddeley's
export version of the Harrier that used a slightly more pow-
erful engine, called the *he Psgasus 11, to meet Harine
Corps specifications.

In April 1971 Barine Pighter-Attack Squadron 513
(VHPA-513), then equipped with McDonnell Douglas P-4
Phantoms, was redesignated Marine Attack Squadron 513
(V8A-513) and received the first six U.S. Marine Harriers,
which had been given the American designation: AV-8A
{Ref. 13: p. 1].

E. THE MARINE CORPS EMPLOYMENT OPF V/STOL

Betveen 1969 and 1971 the Marine Corps prepared for
their comsing experiment with the Harrier. There was consid-
erable cooperation on the part of the British in this en-
deavor, particularly by the Royal Air Force (Ref. 13: p. 2).
The Harines got a good head start on their own training pro-
gram by having four instructor pilots train with the RAF.
The villingness of the RAF to sacrifice valuable Harrier
flight time in order to train those Marine pilots in RAP
test and operational billets gave a tremendous boost to the
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Marine program. Along vwith the pilots, a significant nusber
of Marine maintenance personnel vere trained by Hawker
Siddeley and the RAP in England.

In addition to the preparation of personnel to man the
first Narine Harrier squadron, the ¥arine Corps needed to
develop a doctrine of exactly hov Marine squadrons wvere go-
ing to operate wvwith this nev type of aircraft. During 1970
the Narine Corps Developaent Center in Quantico, Virginia
refined the old concept of stationing a V/STOL capable air-
craft on the ground close to the supported units into a de-
tailed basic doctrine that could be tested by the first
squadron. The Harines planned to use the Harrier as a spe-
cialized aircraft vith the primary mission of responding to
on-call requests for close air support [Ref. 1: p. 1]. The
sanner in which the Harrier would be used for an on-call
aission is very different from the way a CTOL aircraft would
be unsed.

When a ground coamander plans for close air support to
be used in his plan of attack, that support is called pre-
planned. Preplanned close air support is either scheduled
or on-call. Scheduled close air support is that which will
be delivered on specified targets at a specified tinme.
On-call close air support is that in which the coamander
knows which target he wvants attacked, but he does not know
exactly vhen the support vwill be required, so he reguests
that mission be available any time he calls for it. With
conventional aircraft there are three technigues for provid-
ing on-call close air support:

1. Aircratt can be diverted from a lower priority mis-
sion. Aircraft that are already airborne in the vi-
cinity of the on-call mission can be used for the
on-call mission instead of for the mission for which
they vere intended.
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2. Aircraft can be put on strip alert. In this technigque,
aircraft are specifically assigned to the on-call mis-
sion. These strip alert aircraft are fueled and pre-
arsed vwith appropriate veapons and the pilots are
standing by, waiting to “scramble® to their planes
vhen a request for close air sapport is received.

3. Alircraft can be flown in ar orbiting pattern, in a lo-
cation safe from anti-aircraft fire, near the area
froa which calls are to be expected. In this tech-~
nique, the required number of aircraft are armed with
the proper ordnance and kept airborne, circling near
the unit they are assigned to support. Just before the
fuel in these aircraft is down to the amount of fuel
needed to do the the mission and still be able to re-
turn to the airfield, freshly fueled aircraft arrive
to take their place.

There are several disadvantages to handling on-call re-
quests with these techniques. Aircraft that are diverted
from another mission will most likely be lcaded with a type
of ordnance that is not the best for the on-call mission.

If the airfield vhere the strip alert aircraft are located
is not close to the area vhere the support is required, then
such precious time is used up in getting to the target area.
orbiting aircraft are very reasponsive, but that technigque is
very expensive in fuel and in the amount of assets needed to
keep the right number of aircraft airborne and in orbit
continuously.

The Barine Corps developed their concept of esploysent
of the Harrier to take advantage of two important attributes
of V/STOL aircraft: the ability to displace rapidly and the
ability to operate from dispersed sites. By relying on these
tvo important Harrier features, the concept deve.oped by the
Barines coabines the best gqualities of the strip alert and

16
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the orbiting techniques - responsiveness and efficiency.
This is accomplished by substituting "ground" loiter near
the supported troops for "™air" loiter by orbiting aircraft
[Ref. 15: p. 28). By dispersing the Harriers and position-
ing thes close to the amaneuver elements they are to support,
a asuch higher sortie rate* can be achieved. This means in-
creased responsiveness to the ground commander's calls. Of
course, the Narines had to develop this concept so that it
£it in with their asphibious aission. In addition, they had
some other requireaments for the new concept to meet. Pirst,
the concept had to work without any major changes in the ex-
isting Marine Tactical Air Control Systea. Second, the con-
cept had to be supportable without a large additional
logistics burden.

The fundaaental idea behind the concept is the BHarrier's
flexibility. The concept vorks by using the Harrier's abili-
ty to operate from sany different types of bases. The types
of bases used in the concept are (Ref. 14: p. 2]:

1. Sea Base. This would be the means of getting the
Harriers to the Amphibious Objective Area (AOA), and
could be any of several kinds of ships, such as a
large aircraft carrier (CV) or one of the smaller am-
phibious helicopter carriers (LPH or LHA). On these
large ships, the squadron would be deployed with full
logistic support (primarily fuel and ordnance) and
full saintenance support available. A staudy was con-
ducted at the Naval §ar College Center for Advanced
Research which concluded that it was feasible to use
several types of merchant ships as platforas for
V/STOL aircraft operations [(Ref. 16: p. 68). The

L sorti % ono tional 11 g one a rcrafi
Q of. g 1:2: 38‘2 e rato g aber of sorties
ong' na aft spcc ae per e usually
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study emphasized that this idea vas feasible vithout
depending on any dramatic technological breakthrough
and would utilize hardvare (commercial freight con-
tainers and Narine Corps expeditionary shelters) al-
ready in existence.

2. Sea Platfora. This would be any ship that had a heli-
copter~sized platfora that the Harrier could temporar-
ily land on, then takeoff from when called, such as an i
LPD or an LST. There would be no ordnance support, no i
maintenance support, and very limited fuel support. f

3. Porward sSite. This would be an austere site ashore &
where the Barrier would land teaporarily, like the sea K
platform, to wait for a aission call. A forwvard site i
could be a clearing in the woods, a road, or a small
stretch of hard-packed beach., There would be no logis-
tic or maintenance support available at one of these
sites,

8. Pacility. This would be an ashore airfield of very
ssall size to accomodate Harriers and helicopters,
vith perhaps a 1000 foot strip of aluminum matting for
a short runvay. If the Harrier can get a short run
for takeoff instead of a strictly vertical takeoff, it
can carry a such larger payload. At a facility, some
lisited maintenance a1nd some coamon types of ordnance
vould be available.

5. Main Base. The main base would be like the sea base,
only ashore. At this base the full range of logistic
and maintenance support would be available.

While the asphibious task force transits to the amphibi-
ous objective area, the Harrier squadron would be deployed
on a sea base. As the task force approached the A0A the
Rarriers would arm and disperse to sea platforas throughout
the task force. The purpose of this dispersal would be

18




protecticn from air attack and also to enable the Harriers
to be more responsive vhen used over a wider area. After
flying a aission, the Harrier vould return to the sea base
to be refueled and rearmed, then again disperse to some sea
platfors to await a call to action. When more responsiveness
vas needed, and the friendly forces had secured enough
terrain, the Harriers could begin to operate ashore. The
operations ashore wculd increase in three phases [Ref. 1S:
pp. 21-22).

Phase I. Saall detachments would operate froam forward
sites after refueling and rearming at the sea base. 1If
there wvas not a suitable natural area for the forvard site,
then a 75-foot square mat could be put down, or a plastic
mat could be sprayed onto a clear area in a fev ainutes.
After flying a mission from the forward site, the aircratft
would return to the sea base for fuel, boamds, and any needed
maintenance before returning to a forvard site to land and
vait for a call. In this phase, aircraft would be operating
ashore close to the supported units such earlier than any
conventional aircraft could.

Phase II. Operations would begin from facilities. These
would be expanded sites with a strip (laid down or possibly
using a section of road) and with fuel, ordnance, and limit-
ed maintenance capability. Use of forvard sites during
Phase I vould certainly increase responsiveness, but in the
establishaent of a facility there is a new capability for
the amsphibious task force that is derived from Vv/STOL char-
acteristics. Responsive, survivable fixed~wing close air
support would be available vhile the buildup of large com-
plex bases is avoided. This is a significant increase in
the capabilities and flexibility of the aaphibious task
force.
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Phase III. If the asphibious opera.ion is of long dura-
tion, thern a carrier task force will not be able to support
Harrier sea bases on a continuing basis, because it may be
needed for other missions avay froam the amphibious objective
area. During this phase nain bases are established ashore.
During continuing operations, Harriers would operate froms
the most complete and efficient base available, but more fa-
cilites and forwvard sites would be established as needed for
reaponsiveness vhen the situation dictated, to insure the
ground commander the necessary close air support he
requires.

P. THE BARINE CORPS* HARRIER EXPERINENT

By 1972 the Narine Corps had 12 Harriers in operation
with ¥YEA-513, Additionally, there wvere 48 more Harriers on
order from Hawker Siddeley, to be paid with PY71 and PY72
funds (Ref. 17: p. 52]). HOowvever, there were some mesbers of
Congress vho felt that the V/STOL technigque was preaature
and too expensive [Ref. 18: pp. 39-40]. Specifically, there
were three nmembers of the Senate Armed Services Coamittee
closely associated with the Air Force® who wanted the A-X
aircragt (vhich later became the A-10j for the Narine Corps,
at the expense of the AV-8A. The Marine Corps thought that
the Harrier didn*'t belong in the A~X controversy over wvhat
aircraft vas best to support the Army and that the Harrier
was best for use in amphibious operations. The Marine Corps
needésd to get their ¥/STOL concept working and show that the
AV-81 was really vhat they needed.

* SQn!tors Goldwater and Sannon vho v!rc dajor Generals
n the Ar Force Ressve, an Senator Syaington, who was a
orser Secretary of t £ Porce.
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In 1972 the Barine Corps conducted an operation to vali-
date their concept of eamployment for the Harrier. This oper-
ation was called YERSATILE WABRRIOR [Ref. 17: pp. 52-53].
Bxercise VERSATILE WARRIOR was conducted at Camp Lejuene,
¥orth Carolina by a six plane detachment from VHA-513 and
vas analyzed and reported on by the Weapons System
Bvaluation Group. The WSEG, as it was known, was an organi-
zation within the Departsent of Defense under the cognizance
of the Under Secretary of Defense for Research and
Engineeering (USDREE) . The WSEG was an objective group of
evaluators from outside the Department of the Navy, headed
by an Air Porce Major General, wvhose purpose vwas to evaluate
Navy systeas [Ref. 19]. The WSEG vas specifically assigned
as the test directorate for the Rarrier. Por this exercise,
the Harine Corps anticipated a regular sortie rate of four
per aircraft per day and a surge rate (an all out effort to
get the maximum rate for a short period of time) of six per
ai:cratt’per day. The actual rates achieved vere 6.4
regular, and 10.2 for a 16 hour surge period, which greatly
exceeded the anticipated rates. The Harrier's performance in
the VERSATILE WARRIOR exercise earned a very glowing report
from the objective Weapons System Evaluation Group and
completely won over some officials who previously held
strong reservations about the V/STOL aircraft. That the
AV-8A came through its trials exceedingly well should not
have been a surprise. The Harrier had been through ten
years of development and had 12,000 hours in operation with
tvo Royal Air PForce squadrons based in Germany. It was truly
an "off the shelf"™ aircraft, something that the 0.S.
military vas not used to having [Ref. 20: p. 1036].

By 1973 the Narine Corps felt that its experience with
the Harrier and the results of exercises like VERSATILE
WARRIOR had certainly validated the operational concept they
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had concieved. The Marine Corps nowv had plans to convert
their air arm into an all Vv/STOL force. This conversion
would be accomplished in three phases { Ref. 21: pp. 48-51].

Phase I. Procure the AV-81 and demonstrate that the
V/STOL concept is valid. The Marines operated the Harriers
in almost every conceivable environment, and though they had
some problems the operations were considered very success-
ful. The AV-8A was a first generation aircraft, and admit-
tedly had some shortcomings, such as limited range and
payload. Even so, the Narine Corps considered that they had
proved the concept valid. They then began to develop further
doctrine, command and control procedures, and support meas-
ures to insure that newv generations of Vv/STOL aircraft would
be able sake optimum use of their unigue capabilities.

Phase II. In May of 1973 the Commandant of the Marine
Corps signed a Specific Operational Requirement (SOR) for an
advanced V/STOL aircraft. The objective of this SOR was pro-
cureanent of a light attack ¥/STOL aircraft with improved
range and payload characteristics to replace all of the
Harine Corps' light attack planes, AV-8A's and the A-#4
Skyhavks, presently in the inventory. There would be several
benefits to this plan. The overall responsiveness of the
support to the ground commander would be greatly enhanced,
the number of aircraft types in the inventory would be de-
creased, and the number of aircraft requiring the SATS
expeditionary airfield® would be decreased.

Phase III. This phase is the very long range part of the
plan. During this phase a2 V/STOL fighter aircraft would be
developed and procured. When that is accoaplished,

is : 3=2311:‘thaigiort Air %ogd for 3agticg% ggggort. hagis
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the conversion of the Marine air wingys to V/STOL aircraft
exclusively vill be complete.

The advanced V/STOL aircraft that the Marine Corps want-
ed in phase II of their plan was the AV-16A [Ref. 21: p.
89). The AV-16A was to be an improved Harrier with a new
and more powverful engine. The new engine wvas to be an ad-
vanced version of the Pegasus 11 used in the AV-8A, to be
called the Pegasus 15. The AV-16A ran into some probless.
The Pegasus 1S was to be developed jointly by Britain and
the U.S., but the British said they could not afford to take
part in the development and pulled out of the program. The
Harines could not get funds to carry on the program by thea-
selves, and the AV-16) project vas cancelled [Ref. 22: p.
769]. In spite of the AV~-16A setback, the Narine Corps was
still convinced that the ¥/STOL concept was sound and that
the Harrier vas the current answer to providing the most
responsive close air support.

In addition to the Marine Corps' need, there vere other
pressures for the further development of operational V/STOL
capabilities. With changing national committments, the re-
guireaent for rapid entry into an isolated area and rapid
withdraval after the amission is coamplete does not peramit the
insertion and vithdrawval of conventional fixed wing aviation
gquickly enough to provide the continuous and responsive air
support needed by the maneuver elements [ Ref. 21: p. 48].
Also, international political influences are forcing new as-
sessuents of strategies and a search for veapons to carry
those strategies. As a result of these assessaents, the
U.S. ¥Wavy as been spurred to look for new concepts for war
at ses and modernization of its weapons systems, including
the use of V/STOL Jet aircraft. 1In Burope, the new technol-
ogY that vas developing in the area of runway denial wvas
putting new eaphasis on fur ther developaent of jet V/STOL in




order to avoid dependence on runwvays. There vere efforts to
develop a boab that would cause large areas of concrete to
heave and shatter rather than cause a crater, or a cluster-
type veapons that would scatter thousands of delayed~-action
bomblets along runvays (Ref. 4: p. 276]. Runwvay denial op-
erations such as these would shut down CTOL aircraft opera-
tions, but would have much less effect on V/STOL operations.

With all ¢his pressure, the Marine Corps asked itself if
there wvas any wvay to get the advanced V/STOL they wanted
vithout having to depend on the development of a new engine,
vhich they couldn’t afford at the time. The answer to that
gquestion was the AV-8B Advanced Harrier.




III. THE AV-8B ADVANCED HARRIER

A. THE NCDONNELL DOUGLAS HARRIER

The Marine Corps was still acquiring AV-8A's wvhen they
started planning for a growth version of the Rarrier with
improved performance over the AV-8A., This second generation
Harrier vas given the designation of AV-16A. The AV-162
would achieve its improved performance over the AV-8A by us-
ing a more powerful engine, called the Pegasus 15. Two
Aserican companies, fcDonnell Douglas and Pratt & Whi<tney,
had a plan to develop that Harrier successor [Ref. 23: p.
58].

Barlier, vhen the Marine Corps decided to bu, up to one
hundred more Harriers beyond the original twelve purchased
froa Hawker Siddeley, McDonnell Douglas had tried to get a
license to produce the AV-8A's in the United States
[Ref. 20: p. 1036]. They were unsaccessful in that attempt.
Congress determined that it would be uneconomical to set up
production in the United States for that small number of
aircraft (100), especially wvhen the engines would be manu-
factured by Rolls Royce in BEngland in any case. Based on
that analysis Congress disapproved HcDonnell Douglas' re-
guest. Thus the Marines bought all their AV-8A's froa
Havker Siddeley, which became a part of the nationalized
aircraft industry called British Aerospace. 1In 1972,
BcDonnell Douglas and Pratt & Whitney intended to team with
Havker Siddeley and Rolls Royce to design and produce the
AV-16A1. The main features of the improved model, in addition
to the higher performance engine, vere a new aerodynamically
isproved wing and better takeoff performance. In 1973 the
U.S. NBarine Corps submitted the Specific Operational
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Requirement for an advanced V/STOL light attack aircraft
with increased payload and range capability. The AV-16A was
the airplane the Narines had in mind [Ref. 24: p. 33].

Almost from the beginning it seemed unlikely that the
AV-16A vould be approved. Because a brand nev engine would
pover it, the develcpment program for the AV-16A would have
been complex and very expensive for the modest improvesments
it vould have brought. The project got off to a slow start
because the British government was having severe financial
difficulties during that time period. PFor two years Hawvker
Siddeley and McDonnell Douglas worked together on the AV-16A
concept. During those two years The United States tried to
get the United Kingdom to enter a formal cooperation agree-~
ment on the project [Ref. 23: p. 59]. According to the
terms of the proposed agreesent, the United Kingdom would
contribute funds and share in development work, acting as an
equal partner with the United States, sharing equally the
risk and the profit. In June of 197¢ the British Ministry
of Defence finally rejected the United States® cost sharing
offer. However, Great Britain still wanted an improved
Barrier. In Bay of 1975 the Minister of Defence announced
the decision of the British to go vith the developaent of
another aircraft. The British were going for a low-risk de-
Tivative of the standard Royal Air Porce Harrier t¢ be
called the Sea Harrier (Ref. 2%: p. 1175]. A detailed cost
analysis shoved that the devzliopment and production of the
Pegasus 15 engine solely in America would cost more than the
United States was willing to afford. The research and de-
velopment costs of the AV-16A2 vere estimated at $900 mil-
lion, half of which would have been for the Pegasus 15
engine (Ref. 26: pp. 8789-4790]. After a joint Navy-Narine
Chief of Naval Operations Executive Board (CEB) met to de-
cide the AV-161 guestion in 1975, the AV-16A project was
terminated [Ref. 26: p. 4790].
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In July of 1975 NcDonnell Douglas announced that it
would develop an improved Harrier called the AV-8+ (AV-8
Plus) (Ref. 23: p. 57). As advertised by HcDonnell Douglas,
the AV-8¢ would have the range, payload, and veapons carry-
ing capability to perfora the mission of McDonnell Douglas?®
own A-4 Skyhawk, a light attack aircraft nov in service with
the NMarine Corps. Because the development of a newv engine
vas cost prohibative, the AV-8+ improvemeants had to be
achieved aerodynamically. The decision vas made to incorpo-
rate the major aerodynamic features of the AV-16A into an
aircraft powvered by the Pegasus 11 engine currently used in
the AV-8A. The designation AV-8+ was eventually dropped and
the McDomnell Douglas Advanced Harrier was designated the
Av-88.

At the beginning of 1975 there didn't seem to be much
future for an advanced follow-on to the AV-8A, but by the
end of that year there was growing support for the AV-8B.
Over the next six years Ncdonnell Douglas worked with the
Barine Corps on the design of the AV-8B, and prototypes vere
built and tested. During that period the United States was
still trying to get the Uni ted Kingdom to share in the
Advanced Harrier progras. Pinally, In July of 1981, the
United States and Great Britian completed negotiations to
establish a cooperative program for sharing in the develop-
sent and production of at least sixty McDonnell Douglas
AV-8B*'s for the Royal Air Porce. That agreement also provid-
ed for British Aerospace participation in a Marine Corps
purchase of about 336 of the Advanced Harriers. The negotia-
tions concluded vith a Nemdorandum of Understanding (MOU) be-
tween the two governaents [ Ref. 27: p. 63]. The NOU calls
the airframe vork to be split 60% for HNcDonnell Douglas and
40% for British Aerospace, and the engine vork to be split
75% for Rolls Royce and 25% for Pratt & Whi‘ney. The costs
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for research and development will be split 50-50. MHNcDonnell
Douglas and British derospace will also collaborate in
world-vide sarketing of the AV-8B when it becomes available
for export about 1985. Because the AV-8B is a HcDonnell
Douglas design, the market share of any third country sales
will be 25% for British Lerospace and 75% for NcDonnell
Douglas.

B. THE AV-8B INPROVEMENTS

In order to make the improvements on the AV-8B substan-
tial enough to justify the expense of producing it,
dcbonnell Douglas set out to apply as amuch state-of-the-art
technology as possible to the Advanced Harrier [Ref. 28: p.
1). The improvements on the AV-8B fall into four main cat-
egories:

1. Aerodynamic
2. Propulsion
3. Composite Structure
4. Avionics Technology

The biggest aerodynamic improvement is the nev wving de-
signed for the AV-8B. The new wing design incorporates a su-.
percritical airfoil developed by NcDonnell Douglas. The
technology of the supercritical wing, designed to reduce
drag and increase the aerodynamic efficiency, wvas developed
for the AV-16A and tested axtensively in the NASA/Ames tran-
sonic wind “unnel. The nev wing is larger and has a higher
aspect ratio than the o0ld ving. The nevw wing makes exten-
sive use of composite materials instead of being made com-
pletely of metal. Use of the new composite material
technology aeans that sores than 23% of the AV-8B airfraame,
including some parts of the skin of the wing and fuselage
and some of the internal structure of the wing, are made of
graphite epoxy in addition to aluminuam and titaniuam. The
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benefits of composite materials are that they have no known
fatigue life, they d0 not corrode, they are easier to re-
pair, and they are auch lighter than aluminus [Ref. 29: p.
70). The use of composite material saves over 300 pounds in
the overall veight of the airplane. Weight saving is impor-
tant in order to get AV-1610 performance from an aircraft
with an AV-8A engine. There are several additional benefits
to having a larger and thicker wing on the AV-8B besides
more aerodynamic efficiency. One of these advantages is
that the internal fuel tanks can be larger. The AV-8B can
carry 2,000 pounds more fuel than the AV-8A. The larger and
stronger ving also enables the AV-8B to have seven pylons
for carrying external stores (bombs, missles, external fuel
tanks, etc.) compared to five on the AV-8A. The newv wing
also gives the AV-8B a wider VIPP envelope (Ref. 29: p. 74].
VIPP stands for Vectoring In Porvard Plight, and refers to
the technique pioneered by the U.S. Marine Corps of swivell-
ing the thrust nozzles of the Harrier vhile the aircraft is
in forward flight. Use of this technique can give the
Harrier a manuevering advantage over conventional aircraft.
The AV-8A has the capability to use VIPPFP, but lacks the
structural strength to exploit the potential fully, which
the AV-8B will be able to do.

Several aerodynamic changes enable the AV~-8B to improve
1if+ perforsance. The air intakes of the aircraft vere al-
tered to make the air capture and throat areas larger to
give better air flowvw at low speeds and high power settings.
These alterations, plus some changes that allowved the tur-
bine entry temperature to be raised, and some modifications
to the exhaust nozzle design, increased the thrust of the
Pegasus 11 engine by about 1,000 pounds. Another signifi-
cant change is the addition of Lift Improvment Devices
(LID*s) [Ref. 28: p. 4]. The LID's are made up of a




retractable "cross~dam" or fence that coames down across the
bottoms of the fuselage, and two strakes, or long panels,
attached along the bottom 5f the fuselage. Together, the
fence and the strakes form a box with an open bottosm. The
box formed by the LID's counters a "suck-down" effect that
occurs in the AV-8A vhen the engine exhaust strikes the
ground, reverses direction and flows up around the fuselage
at high velocity. The high velocity air flow causes a low
pressure that tends to pull the aircraft down. The LID's
capture the reflected jet flow and convert some of that high
velocity flov into pressure that increases 1lift force.

Avionics changes in the Advanced Harrier include the ad-
dition of radar varning equipment, secure voice equipment,
and defensive electronic countermeasures equipment { Ref. 24:
P 74 ). The AV~8B also has the Angle Rate Bombing Systes
(ARBS), now used on the latest version of the A-4 Skyhawk,
as part of an armasent systes that has been optimized for
the close air support mission. The ARBS allows the delivery
of ordnance vith a much higher degree of accuracy than pre-~
vicous systeas. The flexibility and accuracy of the ARBS
combines with the stores management systea to provide a high
single pass kill probability along with low pilot workload
[Ref. 28: p. 10]). The AV-8DB also incorporates advanced con-
trol and display techniques, similar to those designed for
the P-18, to decrease the pilot workload (Ref. 30: p. 63].
One technique, called Hands On Throttle And Stick (HOTAS),
allovs the pilot to perfora many cockpit chores without re-
soving his hands from the primary controls. Another tech-
nique is an improved Heads Up Display (HUD), vhich allows
the pilot to read his flight instruments and veapons aiming/
status displays vithout looking down into the cockpit.
Another change was the addition of a Stability Augmentation
and Attitude HOld System (SaAAS), vhich gives the pilot




steadier and more positive control of the aircraft vwith less
effort.

All of these improvements tested out wvell in the wind
tunnel, but could they be demonstrated on a flying airplane?
The AV-8B concept would have to be proven in flight before
any funds could be allocated for production.

C. TESTING OF THE AV-8B CONCEPT

In March of 1976 the Defense Systeams Review Council
(DSARC) recommended that the AV-8B program begin by having
McDonnell Douglas build two prototype Advanced Harriers
(Ref. 29: p. 75]. The prototype Advanced Harriers were
called YAV-8B's. The purpose of the prototype program was
to advance V/STOL technology and %o verify the AV-8B design
concept prior to its next DSARC review in uid-1979. The
DSARC would decide at that ¢time if the AV-8B would go into
full production. The flight demonstration phase of the
YAV~-8B progras was a thirty-three maonth effort lasting from
November 1976 until July 1979. The YAV-8B's vere two con-
verted AV-8A's, fitted with the AV-8B wing and a few of the
other improvements. The YAV-8B's successfully deaonstrated
the predicted perforaance and flying qualities of the im-
provements incorporated in them [Ref. 31: pp. 49~-50]. All
of the required performance standards were either met or
exceeded.

During the late 1970's, as the Marines made their plans
for converting their light attack force to all ¥/STOL by
phasing in AV-8B's, a gap in Harrier service was discovered.
The original AV-8A's then in service with the Marine Corps
vere physically not going to last until they could all be
replaced by Advanced Harriars. Unless some corrective ac-
tion was taken, there would be a period during which the
Barine Air Wings would not have any Harriers in service.
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Because the YAV-8B iaprovements were so succeﬁstnl, plans
vere made to extend the lives of the original AV-8A's
through a Conversion In Lieu Of Procurement (CILOP) progras.
In this program, modifications similar to those of the
YAV-8B's vill be made ou the AV-8A's and they will be rede-
signated AV-8C's. The AV-8C's will be transferred to the
Reserve Barine Air Wing as they are replaced by aV-8B's.
{Ref. 32: p. 82]

As the YAV-8B prototype prograa progressed successfully,
the Narine Corps considered that having validated the V/STOL
light attack concept with the AV-8A, the NcDonnell Dcuglas
AV-8B would now provide the operational capability required
for its light attack force during the 1980¢s.

D. THE CONTROVERSY

In 1977 a controversy over the AV-8B program arose. The
U.S. Marine Corps wanted the Advanced Harrier for their
light attack force, but the program had opponents in the
Departaent of Defense. There wvas a fight in the Pentagon
over the AV-8B that was carried over to "the Hill."™ The
follovwing chapters present the views of the major
participants in that fight.




IV. IHE DEPABIHENT OF THE NAVY VIEW

A. TBHE F/A-18 HORNET

The primary reason there was a controversy over the
AV-8B Advanced Harrier program was that some officials in
the Department of Defense felt that another airplane under
developnant for the Navy and the Marines, the HNcDonnell
Douglas P/A-18 Hornet, could £ill the Marine’s light attack
requiresent better than the av-8B. In 1974, the Navy had
started to look for a new light wveight multi-mission fighter
aircraft, and asked aircraft companies to subait their
jdeas. 1later that same year Congress directed the Navy to
investigate versions of the General Dynamics YP-16 and
Northrop YFP-17 light weight fighter prototypes, then under
evaluation by the ¥.S. Air Porce, instead of starting the
aquisition process from scratch on a vhole nev airpiane
[(Ref. 33: p. 384). MHcDhonnall Douglas, with its expertise in
building aircraft for the Navy, entered into an agreesment
with Northrop to build a NcDonnell Douglas/Northrop P-18
based on the Northrop YP-17. The P/A-18 vas selected by the
Navy with NcDonnell Douglas as the prime contracter and
Northrop as the associate contractor. The P/2-18 Hornet is
a conveutional take~off and landing, single-seat, twin-en-
gined, carrier based, naval strike fighter. The Hornet has
both attack and fighterversions, hence its P/A designation.
The A-18 attack version is identical to the P-18 fighter
version except the attack version has a forwvard looking ra-
dar anG a laser tracker for ground attack, that the fighter
version does not have, and the fighter version has fuselage
maounts for Sparrow air-to-air missiles tha:t the attack ver-
sion does not have (Ref, 33: p. 38G]. The first Hornet flew
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in September 1978, and the first production aircraft vas de-
livered to the Navy in May 1980. See Appendix B for details
of the P/A-18.

B. THE MARINE CORPS*' VIEW

During the time it was trying to aquire the AV-8B, the
Barine Corps was pursuing the folloving basic objectives for
Marine aviation [Ref. 3%&: p. 28]:

1. Support and improve current assets to achieve the
highest possible state of combat readiness.
2. HNodernize and replace worn out assets with new weapon
systeas and create nev tactics to go along with then.
3. oOptimize the task organization of the Marine Corps and
its vweapon systeams to provide the highest state of
combat readiness.
The most troublesome part of trying to achieve these objec-
tives for Marine aviation was to accomplish the second ob-
Jective within the Planning, Programsing, and Budgeting
Systea (PPBS) of the Department of Defense [Ref. 34: p. 28].
The Deputy Chief of Staff for Air of the Marine Corps in
1977, wvhen the AV-8B controversy began, was Lieutenant
General Thomas H. Miller. As a Colonel, LitGen Niller had
been the first Narine to fly the Harrier. Talking about the
difficulty of moderninzing the aircraft inventory, LtGen
filler stated:

It seems illo ical o rebuild a bs et annually
vhen vea n s 2 eve L op ne t an §ro urement
takes te ve ears. veapon

s stol ro n ronc ts (in size a d ca ab l_tyl seens

t ! iscal constraints than he

nood 3 ground fo:ces to meet a threat. [Ref. 34:
Even though the modernizing task was a difficult one because
of fiscal constraints, the Narine Corps felt it was in a
strong position to accoaplish modernization of a portion of

its air assets through the AV-8B programs. One of the
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reasons the Marines vere confident about the Advanced
Harrier program was that the Marines thought they had the
most efficient aviation ara vithin the Department of Defense
[Ref. 35: pp. S50-51], and that this should entitle them to
sone special consideration at a time vwhen they vanted a uni-
gue aircraft to satisfy their special needs. 1In the
farine's view, they had taken a small portion of the overall
national ailitary assets and formed them into an air-ground
tean capable of meeting alaost any threat around the world.
The Harine Corps was providing 15€ of the nation’s tactical
air capabilities for only 9% of the budget. Even though the
Marine Air Wings were operating approximately 28% of the
Navy Department’s aircraft, the Narines didn*t feel that
they were getting a fair share of aviation money from the
Bavy [Ref. 36: p. 844). See Table I for figures on the

TABLE X

Marine Share of Navy Aircraft Procurement

rY76 Y77 PY78 PY79 PYS80 rY81
8% 18% 9% 12% 16% 4%

Perccntage recieved b{ the Marine Corps
of all dollars that buy airplanes

Barine Corps' share of aircraft dollars. Because the Marine

Corps received procurement and operation money for its avia-
tion assets through the Navy (vhat the Marine's call "Blue
Dollars"), it vas usually difficult to fund high priority
Narine aviation programs that wvere competing against Navy
priorities for scarce money resources. If a "fair share"
allocation were to be used, based on a percentage of assets
owned by each service, then the overall investaent options

k ]




of the Navy Departaent would be reduced. After a "fair
share" split, neither service would have sufficient funds
available for comsitsent to major programs. The Marine
Corps felt that if a "fair share" basis could not be used,
then there should come a2 time wvhen high priority Marine avi-
ation prograams should recesive top priority within the
Department of the Navy. The AV-8B program vas the highest
priority program in Barine aviation [Ref. 37: p. S56). The
AV-8B vas the key to the long range goal of Marine aviation
to convert to an all V/STOL force. The first step in that
conversion was to get an all V/STOL light attack force. The
Harine Corps' plan was to have its vhole light attack force,
consisting of A-4N's and AV-8A's, replaced with Advanced
Harriers commencing in 1985. That transition would be com-
pleted by 1990, vhen the Marine Corps*' light attack force
would be made up of eight squadrons of twenty AV-8B's each.
The Commandant of the Narine Corps, General Louis H. Wilson,
told Congress that he would prefer to risk a fighter gap in
the 1980°'s by not buying P- 18's to replace aging P-4
Phantomse, if it would speed the Corps® switch to the all
V/STOL era [Ref. 38: p. 25].

Another reason the Marine's thought they were in a
strong position for procuring the Advanced Harrier was that
they vere thoroughly convinced that their V/STOL concept wvas
proven, and that the AV-8B was needed to enable them to con-
tinue to employ that concept. LtGen Miller said:

Teass of expe § Se°vi ih JRSsEion, gur,22afl ¢fghs
s no other a tary service, particularly in the
Mo conslder ous syccess vlth the Boivier’a torst
success in providing the kind of agr sugport ve
3:%.03§:yg?n 33ar ne on the ground nee

Yet another reason to be confident was that the HNarine
Corps fully expected McDonnell Douglas to demonstrate con-
clusively with the YAV-8B prototype program that the V/STOL
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concept vas here to stay [Ref. 34: p. 29). The Marines vere
confident that after testing the improvements incorporated
in the YAV-8B's, the results would silence the critics who
said the AV-8A was not able to perform its mission because
of shortcomings in range and payload capabilities. The
Sarine Corps recognized that the AV-8A, as a first genera-
tion aircraft, had some uniesirable features such as low
range and small payloads. One purpose of the AV-8B prograa
was to correct those deficiencles as well as incorporate
Bodern systeas vith better reliability and maintainability.
Colonel Stanley Lewis, a program manager for the Advanced
Barrier progras, stated, "We're getting everything NMcDonnell
Douglas promised in the V/STOL regime."” ([Ref. 31: p.50] The
AV-8B was an evolutionary development based on the AV-8A op-
erational experience, but it was not an experiment. This
second generation V/STOL was expected to provide the full
close air support capability required by the Marines.

(Ref. 11: p. 59)

When Narine units wers assigned duties with the Rapid
Deployaent Force (RDF), the Marine Corps felt the case for
the AV-8B was strengthened (Ref. 39: pp. 1-5]. The AV-8B
vould have sany features that would sake it an excellant RDP
aircraft:

1. The Harrier's basing flexibility would enable it to
operate independent of any foreign airfields.

2. If it were operating from an airfield with other RDF
aircraft, it would have the capability to continue to
takeoff from taxivays, ramps, or even nearby roads if
the runvays wvere choked with transport aircraft daring
resupply asissions.

3. RDP aircraft requirs long ferry ranges. The AV-8B
could ferry from the Narine Corps Air Station (MCAS)
at Cherry Point, North Carolina to Cyprus in the
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Bastern Nediterranean in less than sixteen hours, with
three one-hour turnaround servicings (which could be
skipped with aerial refueling). The AV-8B could ferry
from the Bl Toro, California MCAS to Diego Garcia in
the Indian Ocean in tventy-nine hours (twenty-four
hours £flight time).

8. The AV-8B is NATO compatible. It can accept consuma~
bles and wveapons available at NATO bases, and it is
compatible with NATO communications and aircraft turn-
around servicing facilities.

S. Starting power, electric pover, and hydraulic powver
are all provided by onboard systems. The AV-8B also
has an onboard oxygen generating systeam vhich eliami-
nates the transfer and filling requirments for high
pressure liquid oxygen bottles.

No single tactical aircraft combines all of the desired op-
erational capabilities for effective rapid deploysent, but
the AV-8B is a light attack aircraft with excellant support-
ability and a degree of basing flexibility that is unique to
V/STOL aircraft [Ref. 39: p. 6].

The overall Navy Departaent aircraft procurement situ-
ation at the time of the AV-~8B controversy was not very
good. LtGen Miller stated in 1980:

lnval avi tign needs about 320 aircrafz g X i
na nta +s present orce level n Marine
3t bou one-th 4 of Naval aviatzon, ve

neo a out a rcf t per year to eeg our

ventot ts resent evel. * Rav
ptocnrolgnt be ov the 320 aircraft nee ed an-
nual y widely reco nized that if the

savy and the ﬂigine carps, € near future,
t start bha ng rocurenent each year, we

?Rnglycgonés he a 3 o perfora our aission.

The Narines vere already starting to feel that pinch.
Because the 0ffice ¢f the Secretary of Defense (USD) cut
AV-8B prograa funding in half during tlre PY1979 Program
Objective Hemorandum (PONM) portion of PPBS, the N-rine Corps




planned to reduce the number of AV-8A's in each squadron
froa twenty to fifteen by the end of PY79 and at the same
time increase the number of A-~4M's in each squadron froa
sixteen to nineteen in order to keep the light attack force
at 140 aircraft [Ref. 41: p.49]. But that would have been a
difficult solution to carry out because the A-UM was going
out of production in PFebruary 1979 [Ref. 33: p. 390)}. There
was no question that the Navy and the HMarines needed many
more modern aircraft. The controversy was over what types of
aircraft vere going to f£fill those needs.

In 1977, Secretary of Defense Harold Brown ordered the
Barine Corps to do a cost/effectiveness study of the A-18
and AV-8B a+tack aircraft. Later that study vas aoved to
the Secretary of the Navy's Office for Programs and Analysis
(Bef. 842: p. 18]. The Secretary of the Navy formed a
Navy-Marine teaam which included members of the OPNAV and
Marine Headgquarters staffs, Naval Air Systems Command, and
the Center for Naval Analyses to do this study [ Ref. 43: p.
5082]. The study is entitled Ap Evaluation of the
conpazative Cost-Bffectivegess of the AY-8B and A-18
Aizczaft In sSupport of Maripe cCorps Light Attack
Begyirements Including Aaphibious Opegations, and is common-
ly knovn as the 8~18 Study. The study wvas based on the
V/STOL concept of operations, including logistics support ,
developed by the Marine Corps and tested by the operational
experience gained with the AV-8A, and was keyed to close air
support of an aaphibious operation. Amphibious scenarios
included in the study were the Middle Bast, Korea, Jutlangd,
the Persian Gulf, and various sea lines of comaunications
actions. Sensitivity analyses were run to vary operating
sodes, veapons used, target aixes, and target appearance
rates. The conventional, centralized offensive air support
by CTOL aircraft from an expeditionary (SATS) or carrier




{CV) airbase was compared vith dispersed site operations of
V/STOL aircraft from both CV and air-capable asphibious
ships and V/STOL sites and facilities ashore. [Ref. 43: pp.
S082-5083] The key roints of the cost analysis portiom of
the study wvere [Ref. 43: pp. 5084-5085]:

1.

The cost analysis compared the aix of tvelve P-18

fighter-attack squadrons and eight AV-8B light attack

squadrons requested by the Marine Corps with the twen-

ty squadrons of P-18's proposed by the Secretary of

Defense.

Ten- and fifteen-year life cycle costs were exasined.

The factors that tended to drive up the cost of the

A-18 and drive down the cost of the AV-8B were:

a) The large airframe of the A-18 and small airframe
of the Av-8B.

b) Two engines in the A-18 and only one engine in the
AV-88.

c) A medium amount of avionics in the A-18 and a low
amount in the AV-8B.

The factors that tended to drive up the cost of the

AV-8B and drive down the cost of the A-18 were:

a) A buy of 1160 A-18°*'s versus a buy of 366 AV-8B's.
b) The research and development costs of the A-18 wvere
sunk costs, whereas the research and development

costs of the AV-8B were still ahead.

c) The A-18 has coamon siting (CV or airfield) while
the AV-8B is operated in dispersed detachments (sea
base, forwvard sites, facilities, etc.).

The main points of the effectiveness analysis portion of the
study vere [Ref 43: pp. 5085-5087]:

1.

Pactors that sake the A-18 an effective aircraft:
a) It carrys a larger payload.
b) It has longer range and endurance.
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2.

3.

c) It has a very accurate ground attack veapons
systea.

d) It is a sving fighter, that is, it can be used in
an air-to-air role as well as close air support.

e) It has increased reliability because of <twin
engines.

Pactors that make the AV-8B an effective aircraft:

a) It operates closer to the supported units.

b) It utilizes ground loiter rather than air loiter.

¢) It has the shortest response tinme.

d) It has greater deployment flexibility.

e) Its base survivability is greater.

Required response times for three targets were derived

from sany previous studies and coambat experience. The

response basis wvas that the attacking aircraft aust

respond within 30 minutes or less to have any effect.

Target value begins to decay when the target begins to

inflict casulties on supported units.

One measure of effectiveness vas based on a cosparison

of target value kills versus the appearance on target

tate of each aircraft. 1In this comsparison the AV-8B

vas based at an average distance of approximately

thirty-seven amiles from the Porvard Edge of the Battle

Area (PBBA) utilizing ground loiter from forwarad

sites, vhile the A-18 was based an average of 125

miles from the PEBA utilizing air loiter near the

PEBA. This comparison showved that a forvard based

small aircraft is equal to a large rear based aircraft

in effectiveness vith reduced logistics costs.

Another measure of ef fectiveness wvas conduct of opera-

tions from bases under threat raids. In this compari-

son the bases used by the tvo aircraft vere subjected

to runvay interdiction raids using airbase detection
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probability results fros NATO flight tests. As a re-
sult of the raids, the A-18 effectiveness was degraded
approximately 30% and the AV-8B effectiveness was only
degraded by about 12%. This cosparison showved that
- the reliability of sortie gemeration capability is
! much higher with V/STOL aircraft utilizing a dispersal
concept in a contested area.

6. Another measure of eof fectiveness studied was the rela-
tive effectiveness coampared to the fraction of the the
light attack force used for close air support and in-
terdiction. The total force used for the study had a
light attack force of 160 aircraft, which wvas the
Barine Corps' objective at the time the study was
done. If the force was used totally for anti-air war-
fare, meaning no aircraft used for close air support
or interdiction, then the A-18 mix was more effective
because of its fighter capability. As the light attack
force is committed to close air support and interdic-
tion missions to the extent of about 40X to S0% of all
sorties, then the Av-8B aix becomes superior and con-
tinues to be better as the comamittment to close air
support and interdiction is increased. The Narine
corps norsally prograss 85% of its light attack sor-
ties for close air support.

The main conclusions drawn from the 8-18 study were [ Ref.
4s: pp. 7-81]:

1« The life-cycle costs of the twdo alternatives wvere
equal for both the 10-year and 15-year cycles.

2. The overall relative effectiveness of the two systeas !
is heavily dependent on scenarios and eaployment

assuaptions. ;
3. In the close air support target scenario analyzed, the i
o AV-8B was substantially more effective and, becaur~ of ]
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its flexibility in basing, is more likely to be more
effective on a scenario independent basis.
With all their confidence in the AV-8B prograa the
Barine Corps continued to push the program in the Pentagon.
The Marines also carried the fight on to Capital Hill in
testimony before various committees 5f both houses of
: congress. Harine general officers repeatedly stressed the
i Marine Corps view of the AV-8B program to Congress. General
Louis H. Wilson, vhen he was the Commandant of the Marine
Corps, testified about vhat the Harrier's unique V/STOL ca-~
pability added to responsiveness, survivability, and the
ability of the Harines to carry out their aission:
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In response to questions from members of Congress, General
#ilson stressed hov iaportant the Advanced Harrier was to
the Barines and vhat priority the Narine Corps gave the
AV-8B relative to the F/A-18:
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The Commandant's testimony was reinforced by testimony given
by Lieutenant General Thomas H. Niller, Deputy Chief of
Staff of the Marine Corps for Air under General Wilson.

LtGen HMiller testified about the importance of the AV-8B
program as a part of Marine Corps' V/STOL obijectives:

Soplatant pish, our e parkence vith the deligonyer
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As the controversy continued over several years, General
Wilson retired and the Marine Corps got a new Comaandant,
General Robert H. Barrow. The new Commandant continued to
express the Marine Corps view of the AV-8B to Congress. 1In
1980, General Barrow repeated in his testimony how iamportant
the Narine Corps thought the Advanced Harrier was to them:
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The Marine Corps' priority for the AV-8B relative to the
P/0-18 and its opinion of which aircraft was better suited

for darine Corps requirements remained consistent also:
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C. COBGRESSIONAL SUPPORT FOR THE MARINE VIEW

Congress responded positively to the Marine Corps' pres-
entation of its view of the AV-8B decision by rastoring
funding requested by the Marines that had been cut froam the
President's budget by OSD when the controversy first began,
and later by adding procurement funds to the Presideat's
budget when none vere requested. When the Departament of
Defense first took action against the Advanced Harrier pro-
gram by cutting its funding in half for fiscal year 1979,
Congress returned it to full funding [Ref. 34: p. S53]. This
set the pattern for years to follow, vhenever the Marines®
request for AV-8B funding vas cut froa the President's budg-
et, that funding would be restored by Congress. The House of
| Representatives Coamittee 5n Appropriations report in 1980

stated:
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Some senators vere concerned about what impact teraination
of the AV-8B program would have on the future of V/STOL
technology in the United States. Senator Harrisom A.
Williams, Jr. said, "We would yield the promising V/STOL
£ield to Great Britain and the Soviet Union."” [Ref. 42: p.
18] Senator Williams was al so concerned about terminating
the program for an aircraft manufactured in the United
States:

ut tlzi!ilinthis nean moTe ;obs for Aperjcans,

v e the technolo and
he many ctur g capa fty for V/S¥g% agrchf

in the United States. [Re - 423 p.
Other senators were concerned about the AV-8B prograa be-
cause they sav a future for V/STOL aircraft in the U.S.
Navy. Senator Patrick Leahy said, "While the Advanced
Harrier is currently planned as a Marine Corps aircraft, its
real importance in the future will be as a naval aircraft."
[Ref. 42: p. 18]

D. THE U.S. NAVY VIEW

The U.S. Navy view of the AV-88B program had many
aspects. The Navy wvas concerned about their own plans for
integrating ¥v/STOL or VIOL aircraft into the Navy, and what
ispact the AV-8B progras might have >n those plans. Within
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the vide scope of naval aviation, the Navy was concerned
about wvhat impact the AV-8B program would have on other avi-
ation prcgraas providing aircraft for strictly Navy use, as R
vell as the needs of Marine Corps aviation, a part of naval H
aviation.
The Navy's plan for incorporating their own V/STOL air-
craft has had many ups and downs. The Chief of Naval
Operations (CWO) in 1977, Admiral James L. Holloway III,
stated: .
st ’Kii“Zs:Sx."?{ip Erogtaan. . thecnatagest 5
Rerhiin th:v,s{sf’-:s*gza;eee lascliy reon |
or aviation prograa dg gth patrol and carr er
planes. [Ref. 1
So, even though the V/STOL progr;l vas having a tough time
getting going in the Navy, the benefits of having all sea-
based, manned, tactical aircraft converted to V/STOL wvere
well understood [Ref. S1: p. 21]. These benefits wvere:
1. MNanned tactical air could be expanded throughout the
fleet to a much greater degree, enabling surface coa-
i batants o attain new capabilities.

2. The design of future carriers could become much more
flexible without the requirement for angled decks, ov-
erhang, arresting gear, and high-capacity catapults.

The Deputy Chief of Naval Operations (Air Warfare) conducted
a study, completed in the spring of 1976, that concluded it
vas possible to develop and produce V/STOI aircraft which
could fulfill the future requirements of Navy sea-based,
manned, tactical aircraft [ Ref. 51: p. 22). Based on this
study and the conclusions made by the CNO, a plan vas devel-
oped that called for the replacement of conventional air-
craft models, at the normal expiration of their service
life, with V/STOL follov-on aircraft. Those follov-on air- ‘:
. craft would use the current inventory of CTOL aircraft car- t
|

riers until an all-V/STOL naval air force made pure V/STOL




carriers feasible. The Navy had a full inventory of CTOL
carriers, and these could be used just as well for V/STOL
operations as V/STOL airplanes were phased in, but a pure
V/STOL carrier would not be able to operate CTOL aircraft.
Another long-teram Navy objective to be accomplished with
this plan vas to reduce the number of different aircraf¢
types in the Navy and the Marine Corps [Ref. S1: p. 22].
This would be accoaplished by limiting fixed-wing V/STOL de-
signs to two basic types [Ref. 52: p. 44 and Ref. 51: p.
23]:

1. Type A - fairly large, subsonic, multimission, aulti-
place, and sensor-carrying for the Anti-Submarine
Warfare (ASW), Carrier On Board Delivery (cOD),
Airborne Barly Warning (AEW), and tanker aissions.

2. Type B - smaller than Type A and supersonic, for the
fighter and attack aissions.

The ¥avy vas divided on the program of V/STOL develop-
aent [Ref. 52: pp. 44-45]. The surface Navy vas enthusias-
tic about ¥/STOL because of the new capabilities it would
bring to the surface fleet. The surface combatant's offen-
sive pover could be increased by mating a V/STOL over-the-
horizon detection, tracking, and targeting capability,
carried on and launched froas their own ships, with surface-
launched, air-targeted, long-~range missiles fired froa their
ships, This would extend their offensive capability far be-
yond what was possible using only radar.

While the surface Navy was in favor of V/STOL, Naval
aviators had aixed views of V/STOL developments. Many Naval
aviators were not in support of V/STOL because of a variety
of reasons:

1. There vere conservatives vho did not want to change
from a proven systea (CTOL aircraft, large carriers)
to a new, unproven one (V/STOL aircraft, small
carriers).




2. Some vieved V/STOL as a threat to carrier aviation's
place of supreme importance in the Navy, and they
thought this would somehow decrease their career
grospects.

3. Some felt that the future of naval aviation wvas in
projection of power ashore as Naval aviation had oper-
ated in World Wwar II in the Pacific, in Korea, and in
Vietnas. CTOL aircraft can carry large payloads over
long ranges and would be superior to present V/STOL
aircraft in such a situation.

Other naval aviators were in support of V/STOL aircraft and
the ssaller carriers that would carry them, because it was

becoming increasingly evident that each large CTOL carrier

represents an extremely high value target to the enemy, and
that too much combat povwer is concentrated in one ship with
these large modern carriers [Ref. 52: p. 46].

This nev V/STOL plan of the Navy's was, of course, a
long range plan because the V/STOL Type A and B aircraft did
not exist, and would not for fifteen or tventy years. Soae
planners in Washington vere in favor of the more immediate
option of having the Navy concentrate on the development of
a Barrier derivative aircraft for purely naval roles
{Ref. 52: p. 47]. In 1977 a study vas presented to the
Secretary of the Navy, W. Sraham Claytor, Jr., that looked
into the feasibility of using a Navy version of the AV-8B.
The study looked at vhat avionics would be necessary for the
AV-8B to serve in several different roles with air-to-sur-
face and limited air-to-air capability, as well as what the
propulsion system reguireaments were, what aircraft perfora-
ance wvas needed, and vhat the cost estimates were for Qdevel-
opaent and production [Ref. 42: p. 18). The estimated cost
for development of the "Navalized® Harrier was $1.2 billion,
$265 million for the engine and $933 million for the
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airfrase {Ref,. 53: p. 5107)]. This proposed Navy version of
the Harrier was called the AV-8B+ (AV-8B Plus). If the Navy
had decided to adopt the AV-8B+, the Marine's position on
the Advanced Harrier would have been strengthened because
495 more AV-8B's would have been produced and their unit
cost decreased. But, the Navy did not pursue the AV-8B+ for
several reasons. One reason wvas that funding constraints
would would have made it very difficult for the Navy to en-
ter the AV-8B program while financing the P/A-18. Senior
Navy officials said that the AV-8B is a credible light at-
tack aircraft for the fleet, but it doesn't fit because it
competes vwith the P/A-18 for scarce funds (Ref. 54: p. S56].
The possibility of a Navy AV-8B+ surfaced again later when
the ¥avy began to sake plans for the reactivation of four
battleships. There was a possibility that the Navy might
procure the AV-8B+ for use on the battleships. The Senate
Armed Services Committee added maoney to the Fiscal Year 1982
authorization bill for the development of systeas for the
AV-8B¢, but the House Armed Services Committee did not

(Ref. 55: p. 60). There are still no firm plans for the
AV-8B¢. One of the major reasons the Navy was reluctant %o
support the Marine's AV-8B prograa was its concern that it
would be forced into an AV-8B+ aircraft that it did not re-
ally vant (Ref., 42: p. 18]. One of the reasons that the
Harrier sight not be the right design for the Navy is that
the basic Harrier design has physical liaitations that could
keep it from being fully exploited into the supersonic re-
gion. Also, the AV-8B's 1lif t/cruise design gives it very
good performance with a short take-off, but limits its per-
formance in vertical take->ff. The Navy would rely more on
vertical take-off capability for operations froam ships such
as frigates and destroyers, ([Ref. 52: p. 47] A third reason
for the reluctance to join the AV-8B program is the Navy's
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range and payload requirements. The Marine Corps can live
vith the reduced range/paylocad of the AV-8B relative to CTOL
aircraft. Reduced range/paylocad is the trade-off for V/STOL
capability. Because the basing flexibility gained with the
Harrier allows it tc perforam its close air support mission
more rapidly it is suited to the Marine Corps, but the
Navy's mission requirements demand greater ranges and larger
payloads on the open sea vhere a basing trade-off is not
possible. (Ref. 12: pp. 25-26]

A main concern of the Navy, at the time the AV-8B con-
troversy vas going on, vas the problem of maintaining the
force level in Naval aviation discussd before. While the
Navy essentially supported the Marines in thier fight for
the AV-8B, ‘he Navy vas waging its own battle with the
Department of Defense over what aircraft it was going to ac-
quire for its own needs. TIhé Navy was concerned about what
impact the Marine's AV-8B program would have on other pro-
graas providing Navy aircraft. The Department of the Navy
preference for Naval aviation aircraft in 1977 was to have
an all P-14 fighter force, an A-18 Navy light attack force,
an P-18 Marine fighter force, and an AV-8B Marine light at-
tack force [Ref. S6: p. 184 ). Just two years later, severe
money constraints forced the Navy to look at other options,
including a reguest to terminate the F/A-18 prograe
{Ref. 57: p. 41]. But the program was not terminated, and
the Navy got the P/A-18 anyway. Onder Secretary of the Navy
R. James Woolsey, in discussing the continuation of the
F/A-18 program, stated:

nvzgggiigg H e iR gcoigsgésgeg§§5tgigfliieatrgée
sonrces to buy ¢t e ssion ca 1tg rquiggg to
gorigzegrojtn‘gd ggreat agcordinq o ra
The Navy did not believe that the P/A-18 was an affordable
program, and rather than let the aircraft inventories become
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depleted, because the numbers of aircraft needed could not
be afforded, they developed several options to get airplanes
they thought would allov them to accomplish their aission,
vhile staying within the tight budget constraints being im-
posed on them at the time by the Department of Defense. The
Navy's basic plan was to by-pass the F/A-18, filling re-
gquiremsents with less costly aviation programs until V/STOL
replacements could comse along [Ref, 57: p. 41]). Under this
plan the Navy would have all P-14's for its fighter force,
keep A-7's for its light at tack force, keep P-4's as long as
possible for the Marine fighter force, and aquire AV~8B's
for the Marine light attack force. The Navy held that the
P~18 was not a lover cost substitute for the P-14, but a
lover capability substitute. In a memorandum to the
Secretary of Defense, Woolsey said, "...10 P-14's are as
good or better than 12 P-18's.” ([Ref. 58: p. 43] The Navy
also maintained that the only advantage that the A-18 had
over the A~7, the light attack aircraf: then in service with
the Navy, wvas greater agility in post-attack retirement
(getting avay froa the target area after delivering its ord-
nance), vhich the A-18 gained at a significant trade-off in
range and payload compared to the A-7 [Ref. 58: p. 43]. The
Navy backed the Marine Corps in its choice of an P-4 and
AV~8B mix over an P-18 and A-18 mix if the Marines could not
have its first choice of P-18's and AV-8B's. The Navy main-
tained that even though it really didn't like the idea of
extending the life of the P-4's with another Service Life
Bxtension Prograa (SLEP), it was the best option that could
be afforded. Because the Narine fighter aission was more one
of saintaining air superiority than initially establishing
it, and because never missiles that vere soon to be in ser-
vice would shift capability emphasis from the platfora (P-4
or P~18) to the wveapons being carried, the Navy felt the P-4




could continue to fulfill the Marine fighter requirement
(Ref. 58: p. 43). The Navy's : dition on the AV-8B was
stated by Hr. Woolsey in his semoranduam to Secretary Brown:

335.§385n2?"§€§o§8dc3‘° 1'I’°’i§°:25a:3 to_the
AV- gi +0 onr recom-
L]

un t n %g t the 11-35 !gothon ht choice for

the Narine attack orce, concluded
th at. ven t g or vhich the uarine light
astaci o:ie ated g iac cs an
~ations v ch the nar nes, based on
g ans aad s 8X ect to use, the
COI a t's conv ct on g i he AV-BB is
def pro erabln tor the Marine 1 ¢ht attack

The main point of the lavy's plan to terminate the F/A-18
progras wvas that their alternative would save $2 billion
over the folloving five years. The Navy's position was sua-
med up as follows:
id t t
RLE N R R i i
stra nts vg el ace is far preferable to
t isgioportionate

2 g 3: the 4
oss er aviation an non-av grogra-s
which othetvise sees inevitable. [Ref. 58: p. &

Bven though the Chief of Naval Operations and officials
in the office of the Secretary of the Navy were in support
of the AV-8B for the Marine Corps, there vere other Navy of-
ficials that were not sure that the Navy could afford the
Advanced Harrier. These officials were looking ahead to the
aid-1980*'s and they vere vorried aboaut how the Navy was go-
ing to afford several types of aircraft during that time.
Vice Admiral r.C Turner, Deputy Chief of Naval Operatioms
(Air Warfare) saiad:

ie have been fanlteglin the p 3 for bgl ng_too
y xge €00 sma That
rly t:noa bnt the: are sone goo reasons
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One of the concerns was that the first substantial increase
of AV-8B procuresent wvas in 1983, which wvas also a big year
for P/A-18 procurement [Ref. 60: p. 16]. Punding for the
AV-8B complicated Navy planning for aircraft procurement.
There vere several options for how the AV-8B would be funded
if the program vere approved [Ref. 61: p. 75)]. The Navy was
hoping that the money would come froa outside the Navy budg-
et altogether. Another option was that the money would come
froa Navy programs other than aviation and not complicate
the aviation procurement picture further. If the money had
to come from within the aviation programs there were several
options:

1. Transfer three P-4 squadrons froam the HMarines to the
¥avy. A corresponding adjustment would allow the Navy
to recieve the first P/A-18's,

2. Cutback or stretchout the P/A-18 procurement.

3. Reduce procurement of the CH-~53 heliccpter for the
Narines.

The analysis of the costs involved in the P/A-18 and AV-8B
prograas had shown that the life cycle costs of the A-18 and
the AV-8B options for the Marine Corps wvere about equal, but
there vas a problea vwith funding because more money vas
needed earlier in the AV-8B program. As one Navy official
put it, "We do support the Narine's requirement, and with
the life-cycle costs, the AV-8B will pay for itself, bat
it*s the front-end investment that's choking us.®™ {Ref. 62:

p. 56)

Again in 1980 severe fiscal constraints started the Navy
thinking about cancelling the P/A-18 program. Navy
Secretary Bdward Hildago said: "Bscalating costs of the
P/A-18 have raised serious questions in my mind including
the disturbing possibility of canceling the P/A-~18.%

(Ref. 63, p. 22) As the possibility of canceling the F/A-18




program vas being veighed, even the 0ffice of Management and
Budget (ON8B) wvas analyzing options for aircraft to replace
the P/A-18. The replacements studied by OMB wvere:

1. The P-14. 725 aircraft at a cost of $22.1 billion.

2. The AV-8B. 322 aircraft at a cost of $6.1 billion, in-

cluding research and development costs.
3. The A-7. 36 of the "B" model A-7's then in production

for $400 million and another $5.9 billion for 453
tvin-engined versions including research and develop-
aent costs.
The total cost of the 1536 aircraft in the above option was
estimated at $34.5 billion, which had to be weighed against
the current estimate for the F/A-18 at that time of $31.5

billion for 1300 aircraft. [Bef. 64: p. 18]
With their concerns about Naval aviation overall, con-

cerns about vhat aircraft the Navy could get for its own
use, and concerans about the future of Navy V/STOL, Navy of-
ficials alsoc went to Capital Hill to testify before

congress.
Some of the testimony was in strong support of the AV-8B

program, and some was not so strong. An example of the lat-
ter was given by Vice Adairal P.C. Turner, the Deputy Chief

of Naval Operations (Aix wWarfare) in 1979:
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Adairal Bayward, the CNO, testifiad about the AV-8B on sev-
eral occasions and he tried to support the Narine Corps
vhile at the same time still not showing much enthusiasa for

the AV-8B as a future aircraft for the Navy:
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In spite of a Departaent of Defense viev that opposed
both the ¥Navy and the Marine Corps, spponents of the AV-8B ;
program vere overridden and the program was continued by ;4
Congress and still continues today.




V. ZIHE QFFICE OF IRE SECRETARI OF DEFYENSE VIEW ‘

A. WHEN THE CONTROVERSY BEGAN

Each year the Secretary of Defense aakes a statement to
Congress on the status of his departaent, the budget for the
coaing year, and the current Five Year Defense Plan (FYDP). ;
Fros 1970 until 1977, all the Secretarys of Defense support- |
ed the acguisition of the Harrier by the Narine Corps [ Ref. '
68: p. 60; 69: pp. 93, 183; 70: p. 83; 71:p. 69; and 72: pp.
185, 148-149]). In his statements of 1976 and 1977,
Secretary of Defense Donald H. Rumsfeld stated the
Departaent of Defense plans for the Advanced Harrier:

The .rinooiig nugttacs force will consis} gs g"s
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Support fof the AV-8B stopped vhen Harold Brown becaame
the Secretary of Defense under President Jimmy Carter.
Secretary Brown did not seen completely opposed to the
Advanced Harrier program vhen he first took office. 1In his i
first statement to the Congress in 1978 he stated:

; %nltggi“aggitdin ctg lnd!riizigg aiino :via-
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Mr. Brown expressed a vait-and-see attitude about the AV-8B,
he said:

Be TR pEgas dach e, d:gaia;saa 1 R e

urt er stea deve aent
Procureaent dc ferre g:n ng a ctc inazion
that the YAV-8B's meet orla ag
Defense D: :tlont assosalent t at o AV-88B of-
feors sign cant advantages over gonvont%gn 1 air-
craft such as the P/A-18. ([Ref. 75:

Hovever, by the next year, Secretary Brown had completely
made up his mind about the AV-8B. In his statement to the
Congraess on the FY1980 Defense Budget, he said:
4 -
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introduction o

il R s et e T8 prfem oL
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The fiscal year 1980 funding for the Av 8B, requested by the
Barines and deleted by the Department of Defense, wvas re-
stored by Congress. 1In spite of this support of the AV-8B
shown by Congress, Nr. Brown remained in opposition to the
prograa, and he expressed his opposition again in his 1980
statesent to Congress:
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The Narine Corps wvanted the AV-8B very badly. The Navy
supported the Narine's Advanced Harrier program. The 8~-18
study had concluded that, compared to the A-18, the AV-8B
vas the best aircraft for the close air support mission, and
vould cost no more than the A-18, With all of this going for
the Advanced Harrier program, wvhy vas the Secretary of
Defense so set against it?

B. THE OSD CASE AGAINST THE AV-8B

In 1977 Defense Secretary Harold Brown had made a deci-
sion to delay the procurement of AV-8B's and buy more A-G1's
instead. A "reclama®™ to this decision vas made by the
Marines vhich prompted Nr. Brown to order the comparative
analysis of the AV-8B and the A-18. 1 meeting was held in
November 1977 between Secrstary Brown, Secretary of the HNavy
¥. Graham Claytor, Jr., and Comsandant of the Marine Corps
General lLouis H. Wilson. The 8-18 study was discussed at
length during that mseeting, and one lefense offical said, "I
gather things did not go well for the Marines." ([Ref. 78:
P- 30] Desipte the fact that the Navy/Marine Corps study
shoved that the AV-8B wvas more effective and no more costly
than the A-18, Br. Brown wvas still not convinced that the
AV-8B should bo’appfﬁvod. Not satisfied with the results of
the 8-18 study, Secretary Brown directed his Assistant
Secretary of Defense for Program Analysis and Evaluation
(PA&E), Russell 2urray II, to conduct another study on the
two aircraft [Ref. 79: p. 47].

The position of Assistant Secretary of Defense for PASE
is an influential position. The duties of *he PASE office
vere outlined by Hr. HMurray vhen he testified before
Congress at his own nomination hoa:ing°
r.;éziz':%meaf“ R PR R L

t v the Secretar ozogo onso on issyes involv-
ng force structnro. c ces betveen alternative
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After they analyzed the 8-18 Study, Mr. NMurray and his staff ?
took issue with almost every point made in the study. The ’5
PACE staff vere as firm ia thelr choice of the F/A-18 as the '
Barines vere in their choice of the AV-8B. The 0SD analysts
liked the larger, twin-engined, supersonic F/A-18 bLetter be-
cause of its dual nature, it can be both a 1light attack
bomber and an all-veather fighter. Mr. HMurray said ir 1981
that the 8-18 Study served as tle principal source for the
gquantitative side of the AV-8B controversy, and tha:
".,..little more of any fundamental significance has surfaced
in the intervening three years." ([Ref. 81: p. 50] The PAEE
analysis of the 8-18 Study concluded that the original
Navy/Narine Corps analysis vas not done correctly. Points
of the study disputed by PAEE fell into three nmain
categories [Ref 81: pp. 52-53}:
1. comts:
PASE maintained that the 8-~18 analysis charged the
A-18 option with the costs of seventy-two A-4 Skyhawks
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2.

to be bought to f£fill a short ters shortage, but that

the shortage vas left unfilled in the AV-8B alterna-

tive. PASE said that the AV-8B's could not be built
fast enough to fill the shortage, so they deleted the

A-4 costs from the A-18 option. PA&E applied discount-

ing to the costs of the two options. The AV-8B option

had more research and development costs yet to cose in
its progras, while the A-18 program had already coa-
pletaed its RSD phase. Because the RED costs still as-
sociated with the AV-8B program caused it to be
nfront-loaded,” the application of discounting lowered
the cost of the A-18 relative to the AV-8B. The coabi-
nation of the A-4 adjustment and the application of
discounting altered the relative costs of the two air-
craft so that under the PASE analysis the cost ratio
was 4 PAA-19's for the price of 3 AV-8B's.

close Air support: '

a) PASE maintained that there is no generally accepted
estimate of hovw quickness relates to goodness in
the responsiveness of close air support. They sain-
tained that the values for responsiveness used by
the Narines in the study, which were based on com-
bat experience, may not have been valid because
it's difficult for an analyst to distinguish be-
tveen (a) valid and accurately percieved combat ex-
perience, (b) what the combat veteran honestly, but
mistakenly thought was going om in the heat of bat-
tle, and (c) what aerely masgquerades under the au-
thoritative guise of coabat experience. The PAGR
ansver to this problem was to conduct a "sensitivi-
ty analysis®” on the responsiveness portion of the
8-18's effectiveness analysis. PASE found that when
they arbitrarily doubled the the times allowved for

63




the aircraft to get to the targets, there was no
advantage for the AV-8B. That was not surprising
because getting to the target quickly is vhat the
AV-8B Jdoes best. PASE also found that cutting the
tine alloved for the aircraft to get to the target
had the same result of eliminating any advantage
for the AV-8B. They deduced from this that the par-
ticular parameters used in the study were ' chosen by
the Marines to maximize the advantage of the AV-8B i
over the A-18. ;

b) PAZSE also took exception to the way that the A-18's f
vere forced to operate in the study scemarios. In !
the study the A-18 's vere called fros ground alert |
at a base that vas 100~150 ailes to the rear of the
PEBA, instead, the A-18's should have been placed
in combat air patrol (CAP) stations in the vicinity
of the battle ("air loiter"). The CAPping of the
A-18's improved their score significantly, by about
25% for a base 100 miles away and about 40% for a
base 150 miles avay. PASE also thought that it vas
unrealistic to make the A-18's retire to a CAP sta-
tion 20 miles awvay from the target area before re-
turning to make a second pass at any target.

c) PASE also took exception to the study’s assumption
that the A-18's would be bhased 100-150 miles from
the PEBA, and determined that the average distance
from any random spct to a base with a runway long
enough for the A-18 was lass *han 50 miles in
Burope, the Hiddle EBast, or in Korea.

3. Alrbase Yulnerability:

PASE argued against the AV-8B's basing flexibility ad-

vantage over the A-18 on tvo counts. Pirst, the 8-18

Study 4id not account for any difference in the likely
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losses of enemy aircraft in attacking the bases in the ;
study. Por the AV-8B the enemy would only have to pen- |
etrate less than 20 miles of defenses for some forvard
sites and perhaps S0 miles for main bases, but for the | 4
A-18 bases the enemy vould have to penetrate 100-150
niles. Second, if the runvays of our airbases could
be cut, then the rest of the Marine fixed wing air-
! craft: the fighters, the medium attack, the tankers, r
§ and the electronic countermeasure aircraft would be
| grounded. If the enemy has enough air power to cut our
runvays, and ve can't get any fighters into the air,
then the enemy has air superiority. Because of this,
PASE maintained that in a situation of eneay air su-
periority, even if they could get into the air, the
AV-8B's wvould not survive long enough to make any dif-
ference.

C. THE NARINE CORPS' ANSWER 10 OSD CRITICISHN

The Barine Corps, of course, did not agree with the PASE
analysis of the 8-18 Study. LtGen Miller expressed howv the
Barines looked upon the developing controversy wvhen the re-
sults of the study and the V/STOL concept developed by the
Barine Corps was challonged-

lc have a % ports around town who haven't
n a shot ired gg n var vho seen g
th nk t oz knov nore at uhat ve need to ght a
] us w have spent thir
v. to l o s £ it. That's the art
at's a tnstr ng. he Marine Corps has
uc s oon ue-conscious of the assets grovided
, o never cease attelp ng _to laprove
b o0 do our job bett and nore effi
ont ore cntt ont t ) Av-gn %ro-
') Dc onso Bu ust elal oF as
ears as those oop v apparen 1{ beliiev
:a: ORI 1R et W TR
BIs29 [Ref. %t 5.931 P !

The larino Corps in turn answe:cd with its own critigue of
the 0SD analysis of the 8-18 Study.

Gt b S
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1. gCosts:

The Narine Corps cited several cost analyses done

since the 1977 8-18 Study that showed [Ref. 11: p.

591]:

a) If AV-8B procurement were added to the prograased
P/A-18 procurement, more rather than less aircraft
could be acquired for the same overall cost. To do
this there vould have to be a trade-off of expen-
sive outyear (inflated) P/A-18 procurement for
greater near year costs.

b) If the life cycle costs are considered, as they
were in the 8-18 study, then approximately three
percent more aircraft could be procured in the
AV-8B mix. .

2. Close Air support: [Ret. 11: p. 60] 3

a) To the charge that it had chosen the responsiveness
paraseters in the 8-18 Study to maximize the advan-
tages of the AV-8B, the Marine Corps answvered that
to the contrary, the AV-8B employment concept had
been developed to meet the reguired responsiveness.
The target urgency and value decay times used in
the 9~18 study were supported by the Joint Chiefs
of Staff [Ref. S58: p.43]. They also claimed that
the times used by PASE in their "sensitivity analy-
sis® (half of the stipulated times in the study)
vere times that could not be practically attained
by any aircraft.

b) The PASE analysis also assumes perfect mission con- [
vertability between fighter and attack for the ?:
P/A-18. The A-18 only realizes its full benefit in '
the post-attack retirement. The Air Porce learned
in vietnam that mission convertability does not

vork. [Ref. 58: p. 43)]




c) The Narine Corps agreed that "air loiter” for the
A-18 wvould maxismize responsiveness, but the Combat
Air Patrol technigque of handling on-call close air
support missions had been proven in the past to be
inefficient and un supportable over the long term.
It is efficient only for short periods of intense
combat, vhereas the forwvard basing concept of the
Harrier is efficient in all cases and maximizes
sortie rate while minimizing fuel usage.

d) To the requirement of making the A-18 retire 20
miles (a distance that equates to 2.5 minutes fly-
ing tise) before making a second pass at the tar-
get, the Marines answered that in the 8-18 Study
that requiremsent was imposed on the AV-8B as well
and is a necessary tactic for survival on a modern
battlefield saturated with surface to air weapons
along the PEBA.

e) The Marine Corps assumption of the conventional
airbase being a distance of 100-150 miles behind
the FEBA is again based on combat experience and
official scenarios which shov that conventional
aircraft will be based up to as much as 200 nmiles
from the battle area.

D. OSD SPLITS O THE AV-8B

After seeing the analysis from his own PASE office,
Secretary Brown's aind wvas firmly made up against the AV-8B.
Bven after the Congress had restorad the funds he had taken
out of the budget in 1979, Hr. Brown remained adamant adout
the Narine Corps not getting the AV-8B. During the budget
ptoc‘laltor PY1980, the Navy included the AV-8B in the
progras Objective Nemorandus (POM) with its other top prior-
ity iteas that would sake up the budget at a miniaum funding
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level. Hovever, 0SD directed that the program be amoved froms ]
the minimum to the basic level during the prograa reviaw. h
This means it vas given a lover priority. That movement wvas ;
objected to by the Navy in a “reclama,™ but 0SD stood by !
their action. Next, the Navy moved the AV-8B program to wvhat
was called Band One, the highest priority level the progras
could be given outside the minimum budget. During the later
stages of the budget process 0SD moved the prograas again,
this time to Band Three. The decision on wvhere to place the
Av-8B program vas made at the highest levels within the 0OSD.
(Ref. 46: p. 576] In 1979 Secretary Brown testified to
Ccongress:

2 A T °§o§%°.§ The Mro88°1s°2 °"icaﬁg

3!2 ::d g;-g:en n nee g:rl ggegtrggn of -

Bogp oss 3SF reprasaliin divdace 1y the slae:

vide the capab i that the gavy desires forp

soa-bascd operat ohs. ([Ref. 61: p. 76]
For the second year in a row, Congress restored the AV-8B
funding to the budget.

The following year, the very same actions were taken by
the Harine Corps, the Navy, 0SD, and Congress. The AV-8B
was included in the basic level of the Department of the
Bavy budget when the budget was initially put together.

When the AV-8B was moved to a lower priority by 0SD, the

Mar ine Corps recommended that it be put back. The Marines
recoamended that the A-18's budgeted for the Marine light
attack force be taken out as an offset for restoring the
AV-8B's to the highest priority. 0SD d4id not do this. After
the budget process was coamplete, the AV-8B program again did
not appear in the budget at all. (Ref. 48: p. 854] While
testifying on the PY1981 budget in 1980, Hr. Brown again let
Cantoss knov exactly wvhere he stood on the AV-8B prograa:

- Edwards. How are you and the AV-8B doing?

iﬁi‘%ﬁ%ﬁ*taigiﬂ as you know, it is not in
the reasons are the’'sase as they
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While Secretary of Defanse Brown and his Assistant
Secretary for PASE were thoroughly against the AV-8B, there
vere other important cofficials in the ODepartment of Defense
that were in favor of the AV-8B. At the time of DSARC I for
the iAv-8B, in early 1976, the Director, Defense Research and
Engineering (DDRSE) stated that the Marine Corps requirement
for an all V/STOL light attack force should remain an open
issue until DSARC II, about the amiddle of 1979. A key point
stressed by DDREE vas the operational utility of the Harrier
in the NATO environment due to its basing flexibility
(Ref. 42: p. 20]. An earlier directosr had been opposed to
the Marines original acquisition of Harriers from Britain,
but after observing the Marines basing concept for V/STOL
during Bxercise VERSATILE WARRIOR he was coapletely won over
and fully endorsed the Harrier for the Marine Corps
(Ref. 17: p. S2].

In early 1980, the Defense Science Board came out
strongly in favor of the AV-8B after a study done by its
Task Porce on V/STOL Aircraft [Ref. 62: p. 56]. One aember
of that task force made the following statement concerning
the importance of Vv/STOL:

..historl rovidzd algLe evideg oﬁ the folly
; sortga ns gtar ay e present.
L] g:c n ken now tg nsu e the cont nu-

.n X th.:z‘x'%z R

® ava able vhen

het aiPhabetic arrangenent signitying
!:ng;ng chafaggo:ggtz s v§§ il
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The Defense Science Board's task force was definitely in fa-
vor of V/STOL. They recommended that the AV-8B proceed
through coamplete evaluation of STOL and STOVL operations.

It vas clear that the AV-8B wvas the only aircraft around
that was going to be able to give the U.S. any operational
experience in order to move V/STOL into the future. The
Board also praised the AV-8B as a worthwhile replaceament for
the "very limited® British AvV-8A. ([Ref. 62: p. 56]

Other officials within the Office of the Secretary of
Defense who were in favor of the AV-8B were: Under
Secretary of Defense for Policy Robert Komer, Under
Secretary of Defense for Research and Development Dr.
William Perry, and Deputy Secretary of Defense W. Grahanm
Claytor, Jr. ([Ref. 83: pp. 41-42). HNr. Claytor had beconme
an advocate of V/STOL and the AV-8B while he was the
Secretary of the Navy [Ref. 42: p. 19].

E. OSD VERSUS CONGRESS

Secretary of Daefense Brown tried to fight Congress on
their continuation of the AV-8B program. After Congress re-
stored the fiscal year 1979 funds for the Advanced Harrier
program that Brown had cut from the President's budget, the
Department of Defense tried to hold back those funds.
Congress had approved $!'23 amillion in fiscal year 1979 funds
for research, development, testing, and evaluation of the
tvo YAV-8B's. [Ref. 41: p. 49) In Jannary 1979 the
Department of Defense deferred about $108 million of those
funds, letting the Marine Corps spend the remaining $15 wmil-
lion for the YAV-8B Prototype program [Ref. 47: p. 545].
Some members of Congress, especially the supporters of the
AV-8B program, were upset about what DOD was doing with mon-
ey that they had appropriated for an authorized prograa.
While the committees vwere conducting their hearings on the

70




fiscal year 1980 budget, they questioned their wvitnesses
about DOD's holding back of the 1979 Av-8B funds.

Secretary Brovn himself was asked about this matter by
the Senate Subcomaitte on Defense Appropriationms:

t ¢t th 7
Tiihta cof®yats iRHe Sa20. "ETTS FHRES R
AV-8B have. been erred?

S President's bgdget for !!80
s 85 the continuat
av- pr ral Ond er Secretar; Perr au-
thorized the Navy to complete the PY?7 ldvanced

Develoglent pr Taa v th no fu ding or gro satic
g igo agt or eg e Nav %
%s 8 of the neering Development

Y19
to0 sustain cnrrent personnel levels and con-
st li-iteg develgpnen& activities both ii the US
o ntend to put the
r 11 cale Devel opment . Present ans shonl get-
it reasonable exploitation of the flight tes
aircraft prior to progran teraination.

th com..gation of defe lo
i*§§§g§ x%ﬂ%% th: Y19 ssabug et int engra
Kk the AV

e e i st e a2

1 % -g I If so, wh w S §Ct1°i taken
t ont noti nq con re the deferra

in acco dance with the Anti-I-poundnent
COntrol Act

We have decided E irninate the fi
%Egg ) o reasons ¥e previous { d.
the pr sent me _the ram is continuing_but
2 closed at lazer th ear. As we vill be
spen ng ont the Advanced an
Engineering un s agg g riated for PY79, we be-
lieve that no ad notifzcation is necessary
at this time. [Re . 80 p. 465]
General Wilson vwas qnestioned.
§§§%§g§ The $108 llion deferral, as I ]
You areareferr cgu:gna S pgagas g §e:dyrgg§%.'
appropriated for fiscel e;79. Is that correct?

§§§£:§* !§%§gg :13%2& a%ﬁ aﬁinégizﬁizin"%i$ $108

llion has been defer red.

all that 5 the attentjon of
iﬁ&siggcgﬁig 2 s sgbcommittee?s duty is to ;
try and help set’ priorities. ,

¢ "33 5 “35: o2 the 71 o220 *1o83" pudge? "z oGusR2"
nt to Congress? -

g***g*&esélggn. That was $203 aillion in fiscal

Sepator Stenpls. $203 million?
general Hilsop. VYes, sir.
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t resident,
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AV-8B's that
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Sepator Bumpers. How many of those are there?
General %ilsop. Two, sir.

;&3‘%&?-*3&%8&7 In other words, the program is be-
§98S5aL, Bideg81, FoT .1l RRACHIGAL Purposes. ves. ]
VRIS R «ha? 1573100, keeping the pres-

Seneral Hilsep. [TYes.
i*‘**si?xgggg. #ill that seriously hurt the

WSWg;,gIg%J]iG" it vill, sir.

General Wilson had raised the point that if the program vere
to be continued over the ob jections of 0SD, then the defer-
ral of the developaent funds in early 1979 wvas adding a
great deal of cost to the program. This point wvas emphasized
by other Navy Departaent of ficials during testimony in other ¥
hearings before Congress {Ref. 47: pp. 1043-1045 and 85: pp. !
386-387].

% t.ionc 21 gga S the status

zc an a pggp ate gor Xv B eng.gzgg %3

°
developaent? Is there any impact on schedule?

S
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As a result of the deferral, conjressional advocates of
the AV-8B of the AV-8B put pressurs on Secretary Brown to
release the $108 million to the Marine Corps. Because
congress percieved the holding back of the AV-8B funds as
unauthorized deferral of Congressionally authorized fnnding,
the pro-Av-8B sentiment built up in a backlash against OsSD.
It vas expected that Senator Gary Hart was going to take
some action to force the spending of the $108 million, but
before he had to take any action, the Defense Departament
agreed to release the money. House and Senate aides pre-
dicted that legislators would continue to "express their
will® in favor of the AV-8B over the objections of the
Office of the Secretary of Defense. ([Ref. 60: p. 16)

The delays that the 0SD made in the AV-8B program caused
a substantial cost growth in the program. At the beginning
of 1980, the cost growth in the program was estimated at
nearly $1 billion. Host of that cost growth was attributable
to the O0SD delays. In a report to Congress, the Comptroller

General of the United States stated:
partaent of Defanse fundin actions tesulted

G R L
Ban g i °§3§2:1°n§i’§:;:bii’z:, '

23 zi:incd to iccn; I ear

Iayo o tota ‘53& oga osts XXcgiiso og: vas
average of $461 -illion. {Ref. 86: pp. 5-6)
The two delays referred to in the Comptroller General's re-
port were the witholding of the $108 million in PY1979 funds

and the absence of any request for AV-8B funds in the PY1980

galivarea %5 ES A Ret RS datPathotakh e 308y adrcratt s
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budget, vhich caused a nev five year profile to be drawn up
after Congress reinstated AV-88 funding for that year also

[Ref. 86: p. 6].
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VI. SUMBARY AND CONCLUSIONS

A. SUNBARY

Throughout the 1970's, the U.S. ¥arine Corps conducted a
Vertical and Short Take~Off and Landing (V/STOL) aircraft
experiment with the AV-8A Harrier. The Harrier, an airplane
of British manufacture, was originally developed to satisfy
a reguirement laid down by Britain's Royal Air Porce (RAPF)
for a small, lightveight reconnaissance/fighters/attack air-
craft that could operate independent of the easily targeta-
ble runvays of Burope, and operate from dispersed sites
close to the forward edge of the battle area (PEBA). To
£ill that RAP requiresent, the Hawker Siddeley Aircraft
Coapany, vhich later became part of British Aerospace, de-
veloped and produced the Harrier. The Harrier, designated
the AV-8A by the United States, is a single seat, single en-
gined, V/STOL airplane. The Harrier operates on the vec-
tored thrust principle, utilizing four rotatable exhaust
pipes, cr nozzles, which are placed in pairs on either side
of the airplane. The four nozzles are placed symetrically
about the plane's center of gravity. The nozzles are rotated
down for vertical flight and to the rear for forvard flight.
After the RAP ordered their first Harriers in 1967, “he U.S.
Barine Corps began to look seriously at the Harrier to £ill
their long-standing requirement for a fixed-wing V/STOL jet
aircraft that could operate from helicopter-sized platforas
on ships, as well as from saall clearings near the PEBA.
With the Harrier, the Narines could increase the responsive-
ness of the direct air support received by ground combat
units. The Harrier would also enable the Narines to estab-
lish their light attack force in operations ashore such
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sooner than conventional airplanes during an aaphibious as-
sault. The first of three combat 1light attack sguadrons to
be equipped with AV-8A's became operational in 1971,

Very soon after beginning to operate their Harrier
squadrons, the NMarine Corps established a requirement for a
follow~on V/STOL to become operational in the 1980°'s. This
descendent of the AV-8A was to be improved enough in range
and payload to replace 3]l the airplanes in the Marine light
attack force, both AV-8A's and A-4 Skyhawk-. This second
generation Harrier, the AV-8B, was to be built by KcDonnell
Douglas, an American coapany, in cooperation with British
Aerospace, Rolls Royce of England, and another American cos-
pany, Pratt & Whitney. In their AvV-8B design, NMcDonnell
Douglas used the same engine as the AV-8A and msade use of
lightweight graphite epoxy composite materials in the place
of auch of the metal structure, an aerodynamically improved
wing, lift improvement devices, and state~of-the-art elec-
tronics to give the AV-8B twice the performance of the
AV-8A. W®ith an all AV-8B light attack force, the Marines
would be one step closer to their long range goal of con-
verting their air wings entirely to V/STOL aircraft.
However, getting the AV-8B was not easy.

¥hen Harold Brown became Secretary of Defense under
President Jiamay Carter, he tried to discontinue the AV-8B
prograam, vhich had been supported by previous Secretaries of
Defense. Secretary Brown was convinced by Russell HNurray II,
his Assistant Secretary of Defense for Program Analysis &
Evaluation (PASE), that the McDonnell Douglas F/A-18 Hornet
fightersattack aircraft wvas less expensive and superior to
the Advanced Harrier. The HMarine Corps 4id want the P-18 as
a fighter to replace their worn out P-4 Phantom fighters,
but they 4id not vant to give up the ¥/STOL capability of
the AV-8B in their light at tack force for the A-18 attack
version of the Hornet.
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A Navy-NMarine analysis shoved that the AV-8B was not

only sore effective ip the close air support role than the

A-18, but that a mixed P-18 and AV-8B force was no more
costly over the life of the aircraft than the all F/A-18

force favored by Secretary Brown and Mr. Murray. After the
Bavy-Barine analysis vas published Mr. Murray convinced Dr.
Brovn that the study vas not valid and that a common F/A-18
aircraft for the Navy and the Marines wvas the best choice.
During the PY79 budget debate, Acting Secretary of the Navy

R. James Woolsey summarized the Navy-flarine view of the
AV-8B for the Secretary of Defense:

aar ue th nk ve have a
that wizl ;5 ig for (any pogéggi:irgéegfu-
av at on. ose asserteg so confi-
den ; hat the range and pa load lim tations of
the AV-8 vere ilnutable have nov¥ grown a
uieter on issue iven tha erfornanc of
e nv-es's sngg ritical nz e continuing
and excit ng Brit i sor ; § g g
CINCEUR has reiogn zed b3 4 eld yul er bili
grgb en for whic OL 1s a recognized solution.
s p oblen s certa to grow yofse in years to
g th the a !e t of cruise aissles ang cluster
lnn tions, espo; a n short conflict situations
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ng S8 "2 0r DurtiaTo Interoperability
ves
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opia icopt lot of people wveten't sure
exa 11 what 1ons they vonld e use for. No
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eit venocg lysi hexr or such
ssions as re— ded nst
intorro ng sonobuo s v th so hist cated
n p:ocess ear, or ing six een tons.
¥e NO¥ rout o y use el;co ters for these nma-
r tasks. gag Y, ve 4 d not think oursolves
art enoug en to stop work on a new vay to fly

ocause ve cg not see the future clear x
2 ow 1l of the vanta es that V-BB
) §1 brin to 0.S. avi at 03 or does anyone. But
we can affor to terainate our only
V/STOL ai:cratt today. .. Ref. 87, pp. 7-8]
Bach year that he was the Schotary of Defense, Dr.
Brown, on the recoasendation of his assistant, Russell

Hurray, cut from the defense budget the AV-8B funding
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reguested by the Narine Corps. Bach year that happened, the
Secretary of the Navy, the Chief of Naval Operations, the
Comsmandant of the Narine C>rps, and the Deputy Chief of
Staff NBarine Corps for Aviation, as well as some other
officials, testified before the Houses and Senats Armed
Services Comaittees and the House and Senate Appropriations
Committees that the Marine V/STOL concept was valid and
operationally proven and that the Marine Corps needed the
AV-8B. Secretary Brown tastified before the very sane
coamittees that the Office of the Secretary of Defense
analysis shoved the AV-8B to be inferior to and more
expensive than the PF/A-18. Bach year the Congress restored
the research § developaent and procureament funds necessary
for the Marines to begin t> operate AV-8B's in 198S.

After Ronald Reagan became presilent, and Harold Brown
vas no longer the Secretary of Defense, the Marines consid-
ered the battle of the AV~8B won at last, that they had
overcome DOD opposition and the sometimes less than all-out
support of the U.S. Navy. The Reagan administration re-~
quested funds in the PY82 budget for the first production
models of the AV-8B [Ref. 98: p. 15). Lieutenant General
Willias J. White, the present Marine Corps Deputy Chief of
Staff for Aviation said:

My It R S
Sesting Shavin .%33§?§1° erat g%a i

1 g § vgnq ead to com e the tran~
128;. (R.gz 3§? lliht attack gqnadrons by

B. CONCLUSIONS

In 1969 Grahaa T. Allison, a professor of politics at
Harvard, published an article in which he proposed:
f. Bost analysts of cholices and actions of national gov-
ernsents explain the behavior >f those governments in
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teras of a basic conceptual model called the Rational
Policy Rodel.

2. There are tvwo alternative conceptual models that could
provide a base for improved explanation. These other
tvo models are called the Organizational Process Model
and the Bureaucratic Politics Model.

Allison explains his models principally in terms of happen-
ings in foreign policy decision making, his approach was de-
veloped from a study of the Cuban Missle Crisis, but the
sodels can be generalized for government decisions about the
ailitary, including wveapons procurement decisionms.

[(Ref. 89: pp. 689-718)

The Rational Policy Model as axplained by Allison says
that Government actions maximize strategic goals and objec-
tives. The government is seen as a rational, unitary deci-
sion saker. This single actor (the government) has one set
of specified goals, one set of perceived options, and a sin-
gle estimate of the consequences that follow from each al-
ternative. In this model, the action selected by the
government is the alternative that is value maxiaizing, i.e.
the alternative vhose consequences rank highest in teras of
its goals and objectives. An analyst using this model would
infer from a particular action that the government taking
the action msust have bhad ends toward which the action con-
stituted an optimsal means. The central idea of value-maxins-
izing implies the fcllowing:

1. An increase in the cost of an alternative, or a reduc-
tion in the value of the set of consequences, Or a re-
duction in the probability of attaining a fixed set of
consequences, redyces the liklihood of that alterna-
tive being chosen.

2. A decrease in the cost of an alternative, or an in-
crease in the value of the set of consequences, or an

79




increase in the probability of attaining a fixed set
of consequences, increases the liklihood of that al-
ternative being chosen.

Allison's Bureaucratic Politics Model says that sany ac-
tors who are positioned hierarchically within the govern-
ment, and vho individually focus on diverse issues, decide
vhat actions the government will take based on bargining
along regularized channels, such as PPBS and the budget pro-
cess. The power in government is shared by these somevhat
independent political leaders wvho have ascended to the top
of the bureaucratic apparatus. Because men share power anad
they differ on vhat must be done, policy is resolved by pol-
itics. Often, the pulling on a decision in different direc-
tions by different groups results in an action that is
distinct from what anyone intended. In this model the gov-
ernment action is not a chosen solution to a problem, but an
outcome resulting from comproaise, coalition, coapetition,
and confusion among government officials who see differnt
faces of an issue. The model is political in the sense that
the final action is a result of bargaining.

Hov was the government's action on the decision to buy
the AV-8B determined? Was the final outcome the result of
choosing among alternatives that had the highest valued con-
sequences, ‘he most proiLsbility of success, or the least
cost? Or, was the outcome the result of compromise, coali-
tion, and competition? The case study asseambled in the pre-
ceeding four chapters of this thesis seems to clearly fit
the third Allisonian Model - Bureaucratic Politics.
"Rational® analyses dcne by both sides in the AV~-8B contro-
versy determined sets of costs, probabilities of success,
and values of alternatives completely in opposition to each
other. The way those analyses actually figured into the £i-
nal action was sach that the hierarchial bureaucratic power




on each side d4id not have much effect. The Office of the
Secretary of Defense, from a position of great power in the
executive branch, made a decision that its analysis was
best. This in turn led to the decision to cancel the AV-8B
progras. The Marines, from a position several rungs lover on
the bureaucratic power ladder, showed that it wvas political
pover that sade thae difference in the AV-8B decision. The
Marines took their analysis, along with their close air sup-
port expertise, their reputation, their V/STOL experience,
and their charisma (General Wilson was a recipient of the
congressiongl ¥edal of Honor and recieved a standing ovation
froe the Congressmen and Senators each time he testified) to
Congress and successfully outplayed their DOD opposition in
the political ganme.

Which side was right? That question will not be ansvered
until the Marines take their BHarriers to war. But, there may
be an indication of the Harrier's usefulness in the early
results of Britain's conflict with Argentina in the South
Atlantic. Because Britain has no large aircraft carriers,
the Harrier was the only fixed wing aircraft that could be
taken to the Falkland Islands on the two small aircraft car-
riers available. HNS Invincible and HMS Hermes each carried
twvice the normal cospleaent of Royal Navy Sea Harriers to
the Palklands, for a total of twenty Harriers [Ref. 90: p.
26]. The second task force sent by the British prior to
their invasion carried eighteen more Harriers. The second
group of Harriers was made up of model Gr.3's, Royal Air
Porce versions equivalent to the AV-8A. The British did not
have ancther aircraft carrier to send South, so the second
group of Harriers was transported on an 18,000 ton container
ship, the Atlantic Conveyor [Ref. 91: p. 27). The concept
of operating Harriers from modified merchant ships, dais-
cussed in Chapter II, vas studied by Colonel James W. Orr,

81




USMC {Ref. 16), and dramatically demonstrated by the

British. The use of that concept highlighted the importance

of the Harrier's flexibility. Once in the South Atlantic, ﬁ
it was predicted by some that the Harriers would be outgun-

ned by the 230 plane force of Argentina's Air Porce and

Navy. Among Argentina's planes were twenty-one Mirage III's

(a Prench supersonic fighter), twenty-six Daggers (Israeli

modified HMirages), and eighty~-two A-4 Skyhawks (the

HcDonnell Douglas light attack plane) [Ref. 91: p. 28].

According to the British Defense Ministry, as of the first

veek of June 1982, Harriers had been responsible for downing

at least twenty-five of the sixty-nine Argentine planes and

helicopters destroyed. While the British downed sixty-nine

planes, they lost only six Harriers, and none of those were

shot down by enemy planes. The advantage the Harrier has };
over the Mirages and A-4's is its superior manueverability. j'
The British pilots are taking £ull advantage of the VIFFing 1?
technique (Vectoring In Porward Flight) developed by U.S. y
Marine pilots. VIPPing allovs the British pilots to deceler-

ate so suddendly, that the eneay planes overshoot the

Harriers and then the quick acceleration of the Harrier,

with its high thrust-to-weight ratio, lets it become the

pursuer instead of the pursued. (Ref. 92: p. 16A and 93: p.

38)

T e British accomplishaents in the Palklands were in a
conflict that is on a smaller scale than is envisioned in
sany of the scenarios found in Marine coatingency plans. The
British were successful with older Harrier models that per-
fora only half as well as the AV-8B. The Harrier has been
successful in the South Atlantic so far, and may prove that
the right decision was made in aquiring the AV-8B.




AREENDIX A
CHRONOLOGY OF HABRIER DEVELOPMENT

1958
X Siddel d ns Y/STO d th
gg!sggl Bngev§Ztog§39thrgst/eng ngroun ¢
1959
BES engine funded by the MWDP (75%)

1960
P. 1127 prototype makes first tethered flight
P. 1127 prototype nakes first free flight

1961 4
fovezlng taRestE"to 32z 100 1 Re bl ehigne |
1965

Tripartite squadron formed around nine Kestrels

Havker Sjddele ets a devyelopment contract for
the Harrier tdn’the Brgt!s& Eogerqnent 2

1966
First Harrier amodel is introduced

1967
Pirst production Harrier completed
Royal Air Force orders 90 Harriers

1969
U.S. Barine Corps orders 12 Harriers (AV-8A's) '
Pirst RAP Harrier squadron is operational

1971
vurl-51g Socieves first 6 AV-8A's and is redesignated
as Yua->51

Marines plan purchase of 84 more AV-8A's i

a3




1972
Sohaeli.ontan gl arNen. S fdetey vork o0 e

xerciso VERSATILE n RRIOR validates Marine V/STOL
octr ne and concept

1973

Barine Corps snbai OR for an advanced ¥/STOL to
replace A-4's and AV~

PaERRe- 10993 12hetuding e OFii e ot o ls0t % B2Endrs
1974

United Kingdom rejects cost-sharing plan for AV-16A
AV-16A plans are cancelled

1975
Barine Corps now has 4 AV-8A sguadrons (one training)
HcDonnell Douglas announces plans for its own AV-8B

1976

B M C1aBRaC s S ratad fathantuoT 27281904 prototypes
0SD authorizes two YAV-8B's

1978
YAV-8B prototype testing begins

1981
30U between S. and U.K. for Sint production of
Av—ea's or tﬁe uar ne’corps a by
Aerospace ahd

McDonnell Doug as wi
Rolls Royce with Prn*t 8 Wh tney

Pirst of four full-scale development AV-8B's begins
testing

19857
Pirst Marine AV-8B squadron is operational

8u
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AIRCRAFT
cmm:fnsrtc

VING SPAN (FT)

LENGTH (FT)

HEIGHT (FT)

EMPTY WEIGNT (L2S)

MAXIMUM TAKEOFF
WEIGHT (LES)

MAXIMUN SPEED (W)]

ARRENDIX B
AIBCBAPT SPECIFICATJONS

SERVICE CEILING (FT)

FERRY RANGE
UNREFUELED (NILES)

INTERNAL FUEL (LBS)

EXTERNAL FUEL (L8S)

NUMGER OF
ENGINES

THRUST

MANUF ACTURER

Av-28.

0

12

12,500

19,650 vIo
20,750 ST0

720

3,000

7,500

8,330

21,700

MCOONNELL

F/a=18

13

33,585 F
47,000 A

1,300

2,3000

10,880

5.140

16,000 EACH

MCOONNELL
OOUGLAS

Av=8A

25

11

12,400

17,050 v10
22,300 STO

660

1.170

5,160

21,500

SRITISH
AEROSPACE

YAK-38

28
53
13

15,430
22,000 Y0

770

40,000

5,400

1,360

3
§ Dpee

V418 EBL
YAKOVLEY
USSR

A-4n

!

18

18,800

24,500

49,000

11.200

o0UGLAS

References: 6.8,24,29,33,94,95,96.
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